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Situating the Perception and Communication of Flood Risk: 
Components and Strategies 
 
Heather M. Bell 
 
ABSTRACT 
 
 
 
Loss prevention and distribution must begin well before a flood event at multiple 
levels. However, the benchmarks and terminology we use to manage and communicate 
flood risk may be working against this goal. U.S. flood policy is based upon a flood with 
a one percent chance of occurring in any year. Commonly called the “hundred year 
flood,” it has been upheld as a policy criterion, but many have questioned the 
effectiveness of hundred year flood terminology in public communication.  
This research examined public perceptions of the hundred year flood and 
evaluated the comparative effectiveness of this term and two other methods used to frame 
the benchmark flood: a flood with a one percent chance of occurring in any year and a 
flood with a 26 percent chance of occurring in thirty years. This research also explored 
how flooding and flood risk messages fit into the larger context of people’s lives by 
modeling the relationships between flood related understanding, attitude and behavior 
and the situational and cognitive contexts in which these factors are embedded. The final 
goal was to come up with locally based suggestions for improving flood risk 
communication. 
 xii
Data were collected in the Towns of Union and Vestal, New York. Participants 
were adult residents of single family homes living in one of two FEMA designated 
floodplains. Face to face surveys and focus groups were used to gather information on 
respondents’ flood experience and loss mitigation activities; general perception of flood 
risk and cause; flood information infrastructure; perceptions associated with specific 
flood risk descriptions; and basic demographic data. Focus groups were also asked to 
suggest improvements to flood risk communication.  
 Results indicated that experience was the most influential factor in perception and 
behavior. Additionally, there was little evidence that understanding led to “appropriate” 
behavior. The 26 percent chance description was the most effective when both 
understanding and persuasion were included, but interpretations of probabilistic flood 
risk messages were highly individualized. Finally, regulatory practice likely influences 
attitude and behavior and may emphasize the likelihood of a particular flood at the 
expense of the possibility of flooding in general.  
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CHAPTER 1: BACKGROUND AND PROBLEM 
 
INTRODUCTION 
From 1980 through 2005, 67 weather-related disasters in the United States 
exceeded one billion dollars each in direct damage (Ross and Lott, 2006). In over half of 
them, flooding was either the primary cause or a significant component of a compound 
disaster like a hurricane. More property damage was caused by and more lives lost to 
flooding than any other disaster type in the twentieth century (Perry, 2000). According to 
an updated version of Pielke et al’s 2002 reanalysis of National Weather Service data 
(flooddamagedata.org), direct physical flood losses over 72 years prior to 2003 exceeded 
171 billion dollars. This statistic does not include the catastrophic losses related to 
Hurricane Katrina; FEMA (2006a) reported that almost $16 billion in claims were paid 
out by the National Flood Insurance Program (NFIP) in 2005.  
Home owner’s insurance does not cover flooding and the National Flood 
Insurance Program (NFIP) covers only those who pay premiums. The only people 
required to have flood insurance are those living in financed homes located in areas 
subject to what’s known as the “hundred year flood.”  However, this “high risk” 
floodplain delineation is neither completely accurate nor static. Over half of U.S. flood 
losses occur outside the hundred year floodplain, in the five hundred year floodplain 
(described as having moderate risk), or outside both mapped floodplains (Smith, 2000; 
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Frech, 2005). Land behind approved levees is also exempt, though not immune to 
flooding, as the aftermath of Katrina illustrated. 
Effective loss prevention and distribution must begin well before a flood event on 
individual, local, state and federal levels, but the benchmarks and terminology we use to 
manage and communicate flood risk may be working against this goal. The usefulness of 
the hundred year flood as a policy criterion has been upheld (NRC, 2000), though it is 
still debated (GFWNFPF, 2004; AFSPM, 2007). Practitioners and researchers alike have 
questioned the effectiveness of hundred year flood terminology in public communication 
(NRC, 1995; NRC, 2000; Smith, 2000; Gruntfest et al, 2002; GFWNFPF, 2004). Its use 
may emphasize risk dichotomies and mask the irregularity and uncertainty associated 
with both the timing and consequences of flooding. In a 2006 publication, the National 
Research Council (NRC) linked the misunderstanding of uncertainty to poor decisions 
with potentially disastrous results in the face of hazardous events. There is worry that 
misunderstandings associated with hundred year flood terminology might attenuate 
concern and reduce the likelihood of mitigative behavior. 
Alternative descriptions of the benchmark flood have been introduced; the 
hundred year flood, a flood with a one percent chance of occurring in any year, and a 
flood with a 26 percent chance of occurring in thirty years all represent an event of the 
same size and likelihood. None of these terms have been adequately tested, however. 
How do people respond to these other descriptions? Are they associated with better 
perception of flood related uncertainty? Are they associated with higher threat 
perception? 
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This research examined public perceptions of the hundred year flood and 
evaluated the comparative effectiveness of this term and two other methods commonly 
used to describe and frame policy’s benchmark flood (a flood with a one percent chance 
of occurring in any year and a flood with a 26 percent chance of occurring in thirty 
years). Before individual risk messages were tested, though, this research explored how 
flooding and flood risk messages fit into the larger context of people’s lives. In addition 
to comparing flood risk descriptions, this project modeled the relationships between 
understanding, attitude and behavior associated with flooding and the situational and 
cognitive contexts in which these factors are embedded.  
This chapter covers the establishment of the hundred year flood as a U.S. policy 
benchmark and form of flood risk communication and lays out the problem addressed in 
this research. Chapter 2 establishes the conceptual framework and research questions for 
the project. Methods of data collection are explained in Chapter 3, while the physical and 
social characteristics of the study area are outlined in Chapter 4. Chapters 5 and 6 make 
up the bulk of this work and contain results and discussion of the analyses conducted. A 
summary is provided in Chapter 7, along with general conclusions and suggestions for 
future research. 
 
EARLY FLOOD MANAGEMENT 
 In 1875, a congressional report lamented the lack of a unified flood control 
program, stating that “the experience of one hundred and fifty years has utterly failed to 
create judicious laws or effective organization in the several states themselves, and no 
systematic cooperation has ever been attempted between them. The latter is no less 
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important than the former, for the river has no respect for State boundaries” (House Doc. 
No.127, in PWRPC, 1950). This was an early call for streamlining flood management. 
Prior federal involvement, like the Swamp Land Acts of 1849 and 1850, the Flood 
Control Act of 1917, and the 1927 Rivers and Harbors Act, focused on specific projects 
or prioritized navigation. Most flood control, however, was left in the hands of individual 
communities and states. 
 In spite of the 1875 plea, federal involvement remained spotty, though funding 
and research increased. It was not until the 1936 Flood Control Act that flood control 
became the official responsibility of the federal government (USWRC, 1971). The Act, 
like others preceding and following it, was passed in order to reduce losses caused by 
flooding. Delegating responsibility for flood control to a single body (the Army Corps of 
Engineers) created both organization and cooperation between states, though the 
cooperation was, perhaps, involuntary. Multi-state projects emphasizing flood control as 
well as navigation became more feasible.  
In 1936, flood control meant structural mitigation. Organized federal floodplain 
management ended with dams and levees. Aside from aid, non-structural mitigation 
continued to be left to the states. In 1958, only seven states had encroachment provisions 
of any kind (Murphy, 1958). None used the hundred year flood as a guideline and most 
did not enforce permit requirements. In his evaluation of state encroachment provisions, 
Murphy (1958) states, “It appeared that, lacking firm criteria of channel encroachment, 
the states tend to establish requirements that are not in major conflict with existing 
developments nor unduly restrictive to new developments” (Murphy, 1958, 20). These 
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considerations took the form of “reasonableness” when the National Flood Insurance Act 
was passed in 1968. 
  
THE NATIONAL FLOOD INSURANCE ACT 
In the 1940’s and 1950’s, Gilbert White (1945, 1964), Francis Murphy (1958), the 
Bureau of the Budget (1952), and others recommended a floodplain management 
program that went beyond structural mitigation. This was in no small part due to the 
approximately seven billion dollars spent on river maintenance and “improvements” from 
1936 to 1966 (USWRC, 1971; USWRC, 1979). Research indicated that, in spite of the 
outlay for flood control, flood losses were not decreasing (Reuss, 1993; Kusler, 1982; 
Holmes, 1961; Renshaw, 1961). In order to stem the outward flow of cash, a combination 
of zoning and encroachment regulations, building codes, insurance, and financial 
incentives and disincentives was suggested. 
 Murphy (1958) identified several requirements for successful non-structural 
floodplain management.  If regulations were to be enforceable, they must be clear and 
concise, and set with consistent criteria. Though Murphy believed that the state level 
would be the most appropriate for administering flood regulations, he saw that the states 
had very different management philosophies and feared that the resulting differences in 
criteria would cause inequity. The federal government’s financial resources, existing 
staff, and infrastructure also made it a more suitable choice for establishing and recording 
criteria. Murphy suggested that the criteria should lie between the 65 and hundred year 
floods in order to be effective in reducing losses. 
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 Many of the above suggestions were incorporated into the National Flood 
Insurance Act of 1968. As the 1936 Flood Control Act streamlined structural mitigation, 
the 1968 Act was designed to create a framework for non-structural mitigation. The Act 
sought to both reduce losses and distribute those incurred. The National Flood Insurance 
Act followed the Southeast Disaster Act of 1965, a 1966 report on flood insurance 
commissioned by HUD, and House Document 465, a report entitled A Unified National 
Program for Managing Flood Losses. The report was produced by a task force headed by 
Gilbert White and presented to the Bureau of the Budget in 1966. The National Flood 
Insurance Act was based in large part on House Document 465, though White was not 
entirely satisfied with the management results (Reuss, 1993).  
The National Flood Insurance Program (NFIP) established in the 1968 Act had 
three goals: to better indemnify individuals for flood losses through insurance; to reduce 
flood damages through management and regulation; and to reduce federal expenditures 
for disaster assistance and flood control (FEMA, 2002). These goals emphasized 
modifying vulnerability and the loss burden while discouraging non-action and placing 
event modification (structural mitigation) within a broader management framework. 
Three inter-related components (mapping, management, and insurance) were designed to 
function as a whole in achieving the goals of the Act by encouraging preferred 
community responses.  
In the current framework, mapping is intended to increase awareness and assist in 
both floodplain management and the creation of rate maps. Management includes the use 
of zoning, codes, and permitting in order to decrease vulnerability. Insurance shares the 
loss burden and is intended to reduce reliance on federal aid. Insurance availability and 
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rates were based on mapped risk zones and documented management practices. Basic 
compliance is enforced through the withholding of insurance, loans, and (in theory) 
disaster relief. Beyond-compliance is encouraged through the Community Rating System, 
which offers rate reductions to communities that initiate additional structural and non-
structural programs (Emergency Management Institute, 2007).  
The focal point of each of these components is the hundred year floodplain. This 
is the concise, consistent criteria that Murphy believed was necessary for the successful 
administration of a flood management program. While flood maps may include other 
information, the information most important for administering policy is the designation of 
the Base Flood Elevation and the Special Flood Hazard Area. Both of these are based on 
the predicted parameters of a flood with a return period of one hundred years.  
Permits are required for all development within the Special Flood Hazard Area 
(SFHA). All new construction must be raised at least one foot above designated Base 
Flood Elevation. The National Flood Insurance Program prohibits any construction 
within the hundred year floodway that raises the Base Flood Elevation (BFE) one foot or 
more. Insurance is required for all new building within the SFHA, but is unavailable to 
communities not identified as having SFHA’s or those that do not meet or enforce the 
management requirements above. Levees rated to a hundred year level of protection 
exempt the land behind them from the SFHA.  Both the management and insurance 
components of the National Flood Insurance Program depend on mapping the hundred 
year flood parameters; these lines are represented as absolute.  
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THE HUNDRED YEAR FLOOD AS BENCHMARK 
How did the hundred year return period become the benchmark of U.S. flood 
policy? The Tennessee Valley Authority (TVA) used the “intermediate regional flood” as 
a structural guideline (Reuss, 1993; Goddard, 1961; Kates and White, 1961), but the one 
percent chance flood was not widely used prior to the National Flood Insurance Act. The 
intermediate regional flood is now equated with the hundred year flood. Reasonableness, 
efficiency, and the individuals involved all played a role in its adoption as the regulatory 
standard. 
Murphy emphasized reasonableness in his 1958 report. He was speaking of 
reasonableness regarding specific communities; in 1968 administrators were looking for a 
reasonable benchmark for all communities. In order to get the program off the ground, 
administrators “initially had to have some figure to use” (Reuss, 1993). Murphy’s 
“reasonableness” took into account the predicted and historical parameters of flooding, 
along with community use and need (Murphy, 1958). In 1968, reasonableness was based 
on a general cost benefit model. In addition to its association with the TVA,  the one 
percent chance flood was chosen because it “constitutes a reasonable compromise 
between the need for building restrictions to minimize potential loss of life and property 
and the economic benefits to be derived from floodplain development” (Krimm, 1998). 
Reasonableness was not assessed on a contextual basis, but a theoretical one. What 
passed as reasonable in policy formation was assumed to be reasonable in practice 
throughout the country. Though suggestions were made by researchers like White, the 
public was not involved in a policy dialogue. Both Murphy (1958) and White (Reuss, 
1993) felt that different criteria for different situations would be more effective than 
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applying a single criterion to communities with different needs, but other forces were at 
work. 
The National Flood Insurance Program was broad in scope and its functionality 
depended on producing easily readable maps. There was pressure to get the program off 
the ground and in a 1985 interview, Gilbert White recalls the first FIA administrator as 
“committed to blanketing the country” (Reuss, 1993, 55). There was no pilot program; 
George Bernstein began by “making large commitments for surveys, for mapping 
programs, and for doing this not using the regular federal agencies, but bringing in 
consulting engineers” (Reuss, 1993, 55). In order to map the nation as quickly as 
possible, using multiple organizations, efficiently coded policy requirements were 
imperative. The resulting maps were also to be clear, concise, and consistent, able to 
travel through time and space without obvious alteration. The maps, too, then, needed to 
be coded efficiently. 
Increased efficiency and higher levels of codification become more important as 
distance and the number of receivers and transmitters increases. Contexts differ, however, 
and codification may change with them. The more highly coded and efficient a message 
is, the more data it loses and lumps, and the more easily a receiver attaches his or her own 
associations (Boisot, 1995). What is actually packed into the efficient, economizing 
package of phrase or gesture depends on the contextual history of the individuals and 
groups using it, as well as the situation at hand. Meaning is, in part, socially constructed 
(Peters, 1995). Apparent similarity in social codification (i.e. language) may lead to 
misunderstanding if differences in contexts are not recognized. Existing methods of 
categorization tend to be reinforced, and new information may be overlooked. People 
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favor information that confirms rather than challenges existing beliefs and attitudes 
(Lingwood, 1974); it is more efficient to ignore or transform other perspectives than to 
create new categories for conflicting information.  
This tendency makes the effective communication of complicated concepts, 
especially those that are efficiently coded with a few familiar words (as in the case of the 
hundred year flood), extremely difficult, whether efficacy is judged through persuasion 
(Shannon and Weaver, 1949; Boisot, 1995) or understanding. Many hazards and risk 
researchers have contested the equation of a communication act’s effectiveness with its 
success in influencing behavior in a manner desired by the sender (F. Johnson, 1991; 
Belsten, 1996; Parker, 2000; Trumbo, 2000; Kasemir, 2003), but persuasion continues to 
be the practical, if not theoretical, model of much risk communication. More inclusive 
models of policy making and flood risk communication have begun to be explored and 
implemented, however (e.g. Larson and Plasencia, 2001; Environmental Agency, 2005; 
Frech, 2005). 
The initial goal in adopting the hundred year flood criterion was not effective 
communication of risk or risk policy, but efficient administration and implementation. 
The effectiveness of this criterion in encouraging desired behavior, preventing loss, and 
engendering understanding of risk and policy was not tested. It has yet to be tested 
thoroughly. Because efficiency was prioritized, a single criterion was used, chosen 
because of its perceived “reasonableness”. The efficiency with which the FIA set about 
“blanketing” the country, combined with the efficient verbal and visual coding of the 
hundred year floodplain, may have led to the institutionalization of the “hundred year 
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flood” in flood related policy and risk communication before its usefulness was proven in 
either arena.   
 
UNCERTAINTY AND THE HUNDRED YEAR FLOOD 
Flood risk is defined as “the probability that one or more events will exceed a 
given flood magnitude within a specified period of years” (USWRC, 1977). This 
definition reflects the most common definition of risk currently used in hazards research, 
that of probability of occurrence (Cutter et al, 2003).  For the hundred year flood, this 
means that an event of a specific size or larger can be expected, on average, every 
hundred years. This does not mean it can not happen multiple times in the same year.  
The return period is based on analysis of the historical record, or flood frequency 
curves. Historical data can be augmented by comparisons with similar watersheds and 
precipitation analysis. The basic formula for obtaining the return period is: 
[1]  Tr = n + 1/ m 
 where n equals the number of data entries and m equals the rank of a specific flood 
magnitude (Dunne and Leopold, 1978). Probability is simply the reciprocal, so a flood 
with a one hundred year return period has a one percent chance of occurring in any given 
year (a 0.01 probability). As with any analysis based on a sample, there is an associated 
error and a set of confidence limits. These “uncertainties can be decreased only by 
obtaining more or better data and by using better statistical methods” (USWRC, 1977). 
Policy standards for discharge are calculated based on the guidelines outlined in Water 
Resources Council Bulletin 17B and use the Log-Pearson Type III distribution 
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represented by Equation 2 (USWRC, 1982; Hammett and DelCharco, 2005); error is 
reduced and better accounted for, but it is not eliminated.  
[2]  log QT = M + kS 
  QT is the flood discharge (cfs) for a selected return period T (ie. 100 year) 
  M is the mean of the logarithms of the annual peak discharges 
K is the Pearson Type III frequency factor, a function of the skew coefficient of the 
logarithms of the annual peak discharges and the recurrence interval 
S is the standard deviation of the logarithms of the annual peak discharges 
 
Statistical error is only one potential source of uncertainty in the concept of the 
100 year flood. Using an example from the IAWCD, the National Research Council 
(2000) has described probability distribution as a reflection of “natural variability” and 
the error bounds as “knowledge uncertainty.” Climate change can be included in natural 
variability, but the resulting probabilities may be skewed. One must also include 
mechanical error and operator error in creating the frequency curves. In addition, these 
curves, and the probabilities based on them, may change as land use patterns change in 
the floodplain and watershed. Many researchers have linked development to larger, 
flashier flood responses (Kates and White, 1961; Kusler, 1982; Burby, 2000; Changnon, 
2000; Tang et al, 2005). Maps based on these probabilities may quickly become obsolete 
(USWRC, 1982). The National Flood Insurance Reform Act of 1994 mandated that 
hundred year floodplains be updated every five years, but lack of available money and 
personnel has been an obstacle to execution (FEMA, 2003).  
 In addition to the uncertainties associated with determining probability, flood 
heights, velocities, and consequences of similarly rated events vary from place to place, 
introducing another type of uncertainty. Smith has used this type of uncertainty to argue 
that “it is impossible to set definitions for a designated flood that are universally 
applicable” (Smith, 2000, 255). His argument echoes those set forth by Murphy (1958) 
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and White (Reuss, 1993) regarding the suitability of a single criterion. If a risk 
benchmark is not associated with both temporal and consequential probability, what does 
it really mean? Is it useful for either policy or communication? These concerns have been 
raised by the National Research Council (2000) and by Slovic (1986), but the underlying 
concepts need to be tested. 
As the hundred year flood designation moved out of the arena of implementation 
and into the political and public spheres, it lost its associated uncertainty. Scientists 
assessing hundred year flood parameters probably shared a code and underlying context. 
Embedded in the flood parameters is uncertainty resulting from both natural variability 
and human error. Parameters change with changing conditions and may not include all 
relevant information. At least some of these uncertainties were likely internalized by 
those conducting the studies. While recent research has indicated that the public favors 
including uncertainty bounds in weather related communication (NRC, 2006), other 
research has shown that lay people’s contexts and coding systems may not be as tolerant 
of uncertainty and the probabilities used to communicate it (Burton and Kates, 1964; 
Slovic, 1986; Mileti and Peek, 2002). Some cope with uncertainty by mentally 
eliminating irregularity or denying a threat exists (Tobin and Montz, 1997).  
An efficiently coded message will perhaps be filtered differently by politicians 
and by the general public than by those who originally produced its content. Uncertainty 
is likely to be eliminated as the incoming message is recoded into existing mental 
categories. The message will be particularly malleable if the code is recognizable and 
potentially relevant, as is the case with the hundred year flood. Differences in contextual 
meaning may not be immediately obvious. It has been noted that messages for a general 
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audience also hit contextual subgroups (Callaghan, 1987). It is also the case that 
messages bound for specific subgroups may be intercepted, in whole or in part, by 
unintended receivers. It is conceivable, even probable in the case of the hundred year 
flood, that what is believed to be a message coded for a general audience was originally, 
and practically speaking, continues to be, targeted toward a subgroup.  
The wider the variety of situations to which uncertain knowledge is applied, the 
greater the uncertainty and error it produces. But the bigger a policy’s scope, the more 
important it is to produce absolute benchmarks. The more visible and politically powerful 
a policy becomes, the more important that it appear free of uncertainty. Wynne (1992) 
has argued that the language of risk policy plays on our distaste for ambiguity and 
“falsely reduces uncertainties to the more comforting illusion of controllable probabilistic 
processes” (Wynne, 1992, 150). This patterning of risk uncertainty into probability 
allows risk policy to be made, but uncertainties may be further patterned when policy is 
communicated to the public. 
The bigger a policy’s scope, the further its message must travel. The more certain 
a message appears, the more efficient it becomes. Thus, as a policy’s reach extends, two 
factors might work towards the elimination of uncertainty in risk policy communication: 
a general aversion to uncertainty and the need for policy’s efficient transmission. In its 
“certain” efficiency, it is replicated and ingrained through mental short cuts and coding 
mechanisms. As the hundred year flood was quickly institutionalized, its uncertainty 
morphed into certainty, “rapidly transformed in the community mind to a definition of 
flood free and flood prone, with areas above the designated flood perceived to be flood 
free – a misconception often reinforced by flood maps that shade only those portions that 
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are subject to the designated flood” (Smith, 2000, 255). More research is needed to 
confirm this, but the assertion is plausible. General risk communication research supports 
this conclusion (Wynne, 1992; Hance et al, 1988). Kates and White (1961) have also 
indicated that map lines, like levees, may produce a false sense of security (see Tobin, 
1995 for description of the levee effect), potentially increasing losses. Efficient 
communication, perhaps inadvertently, has succeeded in making effective 
communication very difficult.  
If people think in binaries, as Mileti and Peek (2002) have argued, the current 
efforts in many areas to remove neighborhoods (politically rather than physically) from 
the designated hundred year floodplain may be potentially harmful, emphasizing the 
flood-free rather than the flood-prone. When this removal is described as “insurance 
relief,” one must wonder what behavior is desired, as this type of communication may 
undermine the goals of loss prevention, loss distribution, and reduction of federal 
expenditure. Each of these goals requires individual and community action discouraged 
by these campaigns.  
 
COMMUNICATION AND THE HUNDRED YEAR FLOOD 
Powell and Leiss (1997) identified three phases in the development of risk 
communication. The first phase, dating from approximately 1975-1984, focused on 
comparable risk assessment and emphasized technical expertise and the categorization of 
physical risk. Scientists and communicators were assumed to be altruistic and objective 
(Kasperson and Stallen, 1991) and communication was authoritarian. Audience 
characteristics were generally ignored. During the second phase (1985-1994), 
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communication remained instrumental and one sided, but made an effort to recognize 
public wants and needs. Communication was effective when it persuaded the target 
population to think or act in a manner deemed “appropriate”. Altruism continued to be 
assumed, though total objectivity was questioned. Powell and Leiss (1997) did not 
mention Gilbert White or others in the Chicago School, but their early work in risk 
perception (White, 1945; 1964; Murphy, 1958; Kates and White, 1961) made the second 
stage of risk communication possible. 
The current phase encourages the building of public trust in governmental 
organizations and experts. Several researchers have claimed that trust in the 
communicator and message source is imperative for risk communication to be persuasive 
(Covello et al., 1989; B. Johnson, 1989; Slovic, 1993). Others believe that the emphasis 
on trust is misguided. Trust implies a level of acceptance that Trettin and Musham (2000) 
and Leiss (1995) have argued is neither realistic nor necessary, and may not be desirable. 
They believe that credibility, rather than trust, is the key factor. In both cases, however, 
communication emphasizes social context and attempts to initiate a stakeholder dialogue 
rather than an official monologue. In this third stage, there has been a move towards 
understanding and consensus in risk assessment and communication. Effectiveness has 
begun to part ways with persuasiveness, though the extent to which this is practical or 
possible is debatable.  
Even though risk communication has outwardly emphasized exchange and tried to 
move away from the expert driven linear model, research has shown that expert disdain 
for lay audiences has persisted (Heath and Gay, 1997; Cook et al, 2004), as has the idea 
that opposition can be “remedied” through education. This position assumes that 
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difference arises only through lack of information or understanding and that once the 
information experts possess is acquired, the “problem” will be solved (NRC, 1989; Cook 
et al, 2004). Many risk communication campaigns overtly cite behavioral change as the 
purpose of risk communication (NRC, 1989; 2006). Others have argued that the major 
goal of risk communication is to improve knowledge (Read and Morgan, 1998), though 
the implicit assumption in most cases is that once individuals have knowledge of risk and 
risk processes, they will behave “appropriately”. 
Since the implementation of the National Flood Insurance Program, many (e.g. 
Fordham, 2000; NRC, 2000; Smith, 2000) have recommended the adoption of public 
participation in flood risk analysis and policy making, an approach that reflects Powell’s 
and Leiss’s (1997) third phase. However, the National Flood Insurance Act was passed 
prior to this stage and most communication regarding flooding continues to work from 
the expert driven, persuasive, linear model of the first two phases. Public participation in 
official flood risk communication continues to lag behind that of some technological risks 
and associated policies. This may in part be due to the more recent emphasis on 
technological risk, as well as the lack of outrage associated with hazards like nuclear 
power and the consequent differences in perception (Sandman, 1989).  
All of the above phases represent risk communication as an intentional exchange. 
In 1986 and 1987, Covello et al. identified four components of the risk communication 
process (message source, message design, delivery channel, and target audience) and 
argued that “effective risk communication must be understood as a two-way interactive 
process that is based on mutual respect and trust” (Covello et al., 1987, 9). In theory, 
either side could be the message source, but, reflective of the second phase of risk 
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communication, the focus was on the source as scientist or government. Risk 
communication was primarily seen as transmitting technical or scientific information 
regarding risk from the experts to the public.  
Covello et al’s (1986) linear model is described by Kasperson and Stallen (1991) 
as “the engineering approach.” Communication assumes intentionality and a goal, targets 
an audience, has an expert point source, and flows along designated channels. Much 
hazards research in communication has been done assuming a narrow model. Two 
noteworthy examples however, helped shift the focus from expert to audience: 
development of the “hear-perceive-respond” model by Mileti (see Mileti et al, 1991; 
Mileti and O’Brien, 1992; Mileti and Peek, 2000) and Lave and Lave’s (1991) work 
regarding flooding. Both focused on the relationship of intended messages, perception, 
and response. However, the exchange of non-scientific types of risk information and the 
role of social networks were not addressed. Beacco et al. (2002) have argued that 
communication of any scientific knowledge cannot be adequately conceptualized as a one 
way exchange between expert and public, because the media and everyday exchanges are 
also relevant. 
Krimsky and Plough (1988) identified five slightly different components of risk 
communication (intention of the communicator, content of the message, nature of the 
audience, source of the message, and direction of the message) and added a latitude 
factor. Each component may be interpreted broadly or narrowly. A broad interpretation 
does not assume a goal and models communication as coming from any source through 
any channel to any audience. It assumes less control over the result of communication, 
acknowledges multiple types of risk information, and better anticipates the unintended 
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consequences of risk information taking multiple paths through multiple sources to 
recipients outside a target audience. It is perhaps a more appropriate representation of 
reality in the case of hundred year flood terminology. Social and communicative 
networks are also better accounted for and the model begins to break from the assumption 
that messages (intended or not) are consumed by disconnected individuals – an 
assumption that rarely reflects reality (Valente and Schuster, 2002).  
Others have also moved away from a narrow conceptualization to varying 
degrees. Trettin and Musham (2000) have defined risk communication as a purposeful 
exchange of information and opinion regarding hazards. While this definition includes 
non-expert discussion, the emphasis on purpose ignores the influence of non-directed 
exchanges of non-scientific information and social norms. Rohrmann (2000) tried to 
account for these factors by describing risk communication as a social process that 
informs, influences and allows for participation in decision making. These broad models 
have not consistently been applied to flood risk communication. The truly broad 
interpretation takes into account the potential for communicative free-for-alls, a 
possibility that narrow models cannot anticipate well. 
In a narrow model of risk communication, flood risk information is assumed to be 
transferred from experts to a general audience via maps, pamphlets, and policy. The 
message travels through intended channels. Because of the efficiency of hundred year 
flood terminology and the shared language of experts and public, a shared code was 
initially assumed. However, in using the hundred year flood as the basis of verbal and 
visual communication, risk communicators substituted a contextual sub-group (the 
experts) for the public as the target audience.  No research on message appropriateness 
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was done prior to the implementation of the NFIP. Sub-contexts and symbol sets were 
merged and potential differences in context were not addressed. By the time risk 
communicators were concerned with context, new meanings were already entrenched.  
A narrow model does not take into account informal communication. It cannot 
explain the compounding of error as a message makes its way through different contexts 
on unintended routes. It assumes that flood risk information is received only through the 
channels in which it was initially sent and that it is not consumed as a group. The 
assumption of the narrow model of risk communication perhaps contributed to the rapid 
institutionalization of what has been called “the most spectacular failure of public 
communication for any scientific concept of our time” (in Frech, 2005, 63). Other paths, 
other sources, and other contexts were not considered. Future communication of flood 
risk would be wise to adopt a broad communication model in order to better anticipate 
perception and behavior, to appropriately tailor a message, and to encourage a dialogue 
of stake holders (Fordham, 2000). Aspects of the broad model have also been encouraged 
by the National Research Council (1995; 2000).  
In the beginning, communication of flood policy to the public was a secondary 
concern. Communication is becoming a primary concern, but its study and practice 
continues to assume a narrow, persuasive model. Effectiveness is judged on compliance 
with the NFIP, not on the understanding of its principles. Many flood risk communicators 
now believe that persuasion is contingent upon understanding of the uncertainty concepts 
originally associated with the hundred year flood (NRC, 1995; 2000), but it is not clear 
that a better perception of uncertainty and probability will bring the risk perception of 
expert and general public closer together or induce a desired response.  
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Networks and the social construction of risk information have begun to be 
addressed in general risk literature, as have social influences on risk perception (Heath 
and Gay, 1997; Steg and Siever, 2000; Mileti and Peek, 2002; Valente and Schuster, 
2002; Grasmuck and Scholz, 2005), but have not been consistently applied to a general or 
specific natural hazards context. Further research is needed to explore the relationships of 
specific flood risk messages to meaning construction, infrastructures, understanding of 
flood irregularity, uncertainty and causation, attitude, and behavior in specific contexts. 
Then, perhaps, more realistic and useful methods of flood policy development, 
enforcement and communication may be employed and losses reduced.  
 In 2000, the National Research Council suggested several messages thought to 
better convey uncertainty, though the usefulness of the hundred year floodplain as a 
policy benchmark was upheld. Suggested terminology included the one percent chance 
flood, percent chance of flooding during a 30 year mortgage (essentially a one in four, or 
26 percent chance), and an analogy linking the chance of flooding in 50 years to the 
chance of tossing a coin and coming up with heads (NRC, 2000).  Including damage 
potential with this description of probability was also suggested. Other organizations, like 
the Lincoln Institute of Land Policy, have suggested a similar shift in terminology (Faber, 
1996). The TVA uses the 26 percent chance in a 30 year period in its communication 
(Newton, 1987). Research has shown, however, that this description of flood risk may 
have serious drawbacks (Bell and Tobin, 2007). The Army Corps of Engineers has 
altered its Principles and Guidelines in an attempt to recapture uncertainty; the objective 
is to use the probability term “one percent chance flood” instead of using the return 
period. Most emergency management agencies have done the same. Publications, 
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however, show that the Guidelines are not always adhered to (USACE, 1994) and 
anecdotal evidence from areas using the one percent chance description indicates that this 
message may also be ineffective. After all, there’s “a 99 percent chance of it not 
happening!” (coxsmeadow.homestead.com). Research is needed to determine if any or all 
these messages perform differently under different conditions.  
Arkin (1987) has emphasized the importance of carefully testing messages prior 
to official communication. Practitioners and other researchers have also indicated a need 
to research the effectiveness of different messages (Connelly and Knuth, 1998; NRC, 
2006). However, the suggested terms, like the hundred year flood before them, have not 
yet been tested as to their efficacy in influencing either public understanding of flood 
related uncertainty concepts, attitudes, or behavior. It may be that they reflect the same 
communicative problems as the hundred year flood. Nor is there much evidence that they 
will produce similar qualitative perceptions of risk or levels of concern across contexts, 
even when uncertainty is accepted. In addition to looking at specific messages and 
contexts, research must also address the relationship between perception of flood 
irregularity, perception of threat, and response. 
 
PROBLEM STATEMENT 
Over half of flood losses occur outside of the Special Flood Hazard Area (Faber, 
1996; Smith, 2000). Government agencies recognize the inadequacy of “the hundred year 
flood” in communicating flood risk and the danger of reinforcing risk dichotomies (NRC, 
1995, 2000; GFWNFPF, 2004). Gruntfest et al (2002) have also argued that hundred year 
terminology needs to be replaced. There has been a move to adopt more effective 
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terminology without forsaking the efficiency necessary to carry out a nationwide 
program, but the introduced messages, like the hundred year flood, have had only limited 
testing (Bell and Tobin, 2007). This research fills that gap. In order to evaluate flood risk 
messages, however, a better contextualization of the factors related to the perceptions and 
behaviors associated with flooding is necessary. Such an examination will help situate the 
comparative results. Additionally, communicators may need to move beyond risk 
messages based on return periods and probabilities. This research also explores locally 
generated means of improving flood risk communication. 
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CHAPTER 2: CONCEPTUAL FRAMEWORK AND RESEARCH QUESTIONS 
 
PERCEPTION AND BEHAVIOR 
 The ultimate goal of most formal hazards communication programs is reduced 
and/or distributed losses through a more accurate perception of uncertainty, a higher 
threat perception, and the adoption of some form of mitigative behavior. For the past half 
century, hazards researchers have directly and indirectly tried to make communication 
and response more effective through the study of perception (e.g. White, 1945; Burton 
and Kates, 1964; Smith and Tobin, 1979; Lave and Lave, 1991; Mileti et al, 1991).  
However, most of these studies are modeled narrowly and the assumption, of course, is 
that the three are directly linked. Much hazards research operates under the belief that 
awareness and understanding will lead to desired attitudes and behavior.  
Other research shows that the links are more complicated. Some have indeed 
found that awareness and knowledge of risk are connected to both increased perception 
of threat and, in turn, increased purchase of insurance or other pro-active behavior (Palm 
and Hodgson, 1992). Mileti and Peek (2002) and Gruntfest (2001), though, cautioned that 
risk awareness does not mean risk internalization or action. Even perception of large risk 
may not be accompanied by fear or concern (Sjoberg, 2000; Beehler et al, 2001). 
Additionally, research (Slovic, 2000; Bell and Tobin, 2007) indicates that understanding 
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of uncertainty and perception of risk does not always translate into action; behavior 
change may precede attitude adjustment or understanding (Valente and Schuster, 2002).  
 
PROJECT FRAMEWORK 
Like previous work, this research modeled general and specific communication, 
perception, and behavior. It attempted, however, to account for some of the influences 
identified in broader models and did not assume that behavior is dependent on perception. 
Major components addressed in relation to communication, perception and response 
within the context of flood risk included: 
1. Location 
a. Distance from river 
b. Floodplain status 
c. Community 
2. Socio-economic factors 
a. Education 
b. Age 
c. Income 
d. Race/Ethnicity 
e. Gender 
f. Home Ownership 
g. Length of Residence 
3. Experience 
a. Frequency of Impact 
b. Severity of Impact 
4. Risk Infrastructure 
a. Information Sources 
b. Information Type 
c. Information Channels 
d. Credibility 
e. Frequency 
5. Cognitive Factors 
a. Knowledge 
b. Information Sufficiency 
c. Information Seeking 
d. General Outlook 
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6. Information Processing/Cognitive Setting 
a. Systematic/Heuristic 
 
 
 
Components of Perception and Behavior 
Each component’s relationship to risk perception and behavior has been 
discussed, in some form, in hazards literature, though their relative combined effects have 
not been addressed. Gilbert White and the Chicago School began the work of recognizing 
perceptual variables and applying them to response in a natural hazards framework 
decades prior to the adoption of the psychometric model often associated with risk 
perception research (White, 1945; 1964; Murphy, 1958; Kates and White, 1961). Early 
psychometric studies in risk perception (Slovic et al., 1980, 1979, 1976; Slovic et al., 
1974) focused on identifying, mapping, and explaining the differences between expert 
and lay perceptions of risk associated with various technological and natural hazards.  
While the findings of these studies have greatly influenced subsequent work, the 
research has been criticized. The main concern has been the aggregation of the data used 
in analysis; the research lumped people together and didn’t distinguish between groups 
(Brenot et al, 1998; Marris et al, 1998; Siegrist et al, 2005). Respondents were treated as 
independent actors, rather than situated individuals (Cutter, 1993; Lupton, 1999) and the 
approach provides only a snapshot removed from daily context (Gustafson, 1998). 
Additionally, it has been argued that the qualitative risk characteristics were treated as 
hazard attributes rather than a reflection of individual and group characteristics and biases 
(Marris et al, 1998). These critiques have led researchers to investigate a variety of 
potential influences on risk perception, including location, experience, socio-economic 
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factors, infrastructures, information seeking behavior, world views, attitudes, and mental 
processing.  
Since the work of both White and Slovic, there has been an increased emphasis on 
the idea that risk perception is more related to people than hazards themselves (Marris et 
al, 1998). As in risk communication, the consideration of context has become more 
important. Risk perception is believed to be influenced by both individual characteristics 
and contextual factors (Wakefield and Elliott, 2003). It is argued that, because we 
experience the world through mental membership in social communities (Zerubavel, 
1997), perceptions are rooted in daily life, formed and mediated through interactions with 
friends, family and others (Asgary and Willis, 1997). These factors, like those listed in 
the previous paragraph, are important in a broad conceptualization of risk 
communication. 
Tobin and Montz (1997) identify two categories of components that influence 
perception: situational factors and cognitive factors. Together, they constitute the context 
and potential coding of communication. Situational factors include variables of the 
physical and socio-economic environments. Tobin and Montz (1997) include 
psychological and attitudinal variables in the cognitive category. An individual’s coding 
processes and symbologies, locus of control, methods for coping, and general outlook all 
fit under the heading of “cognitive factors”. None exist outside of situational factors, 
however. Situational factors will determine whether or not risk communication is relevant 
(Slovic, 1986). Cognitive factors will help determine a person’s communicative 
capabilities and needs, as well as control shortcuts to processing information. Cognitive 
factors work alongside situational factors to influence perception and behavior, but in 
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cases of extreme marginalization or vulnerability, situational factors may significantly 
bind cognitive ones. The relationship is not fully understood. Following is a discussion of 
research that has related the situational and cognitive factors used in this project to 
perception and behavior.  
 
Location and Physical Components 
Physical components include the magnitude, frequency, and duration of individual 
hazard types. Their technical assessment and comparison was the focus of the first stage 
of risk communication. Some have argued that neither the physical event nor spatially 
assessed risk levels are strong predictors of concern and response (Palm and Hodgson, 
1992; Tobin and Montz, 1997; Grasmuck and Scholz, 2005). Other research has indicated 
that proximity to certain types of hazards (including flooding) is indeed related to attitude 
and behavior (Greene et al, 1981; Montz, 1982). Gerber (2005) found a significant 
relationship between place and perceived personal and community risk regarding 
flooding in two communities in Texas. This may reflect differing education programs, 
migration patterns, experience levels, or some other community based variable not easily 
measured. Archival and other qualitative data should make interpretation of community 
based differences in perception and behavior possible. 
 
Experience 
Research has consistently indicated that experience influences perception and 
response, though the direction is not always the same (Smith and Tobin, 1979; Tobin and 
Montz, 1997; Lindell and Perry, 2000; Mileti and Darlington, 2000). Burton and Kates 
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(1964) found that those with previous experience with a hazard had a more accurate 
perception of risk, while Halpern-Felsher et al (2001) discovered that those with less 
experience had a higher perception of negative outcome and argued that risk judgment 
may reflect behavior experience, rather than the other way round. Bandura’s (1994) 
research indicated that outcome experience (positive vs. negative) may weigh heavily on 
perception and behavior. Experience tends to bound one’s knowledge of the event, 
influencing its imaginability, and thus its categorization and assessment (Slovic et al, 
1974). In results related to flooding, previous experience was strongly related to 
mitigative behavior (Kunreuther, 1978; Burby, 1988). Mileti and Darlington (1997) also 
found that those with previous experience were more likely to take action. Experience is 
a combination of situational and cognitive factors and stands alone in the conceptual 
framework of this research.  
 
Socio-economic Variables 
Using the socio-economic environment to predict perception and response has 
been shown to be problematic. Individuals and communities with similar social relations 
may react differently to “identical” hazards (Clifford, 1956). However, individual traits, 
such as age, gender, income, and race have been correlated with attitude and response. 
For instance, while both men and women worry about similar things in structured 
interviews, women worry more and rate risks more seriously (Cutter et al, 1992; 
Gustafson, 1998). More qualitative approaches flush out different gender concerns and 
show power relations to be a key factor in risk perception (Gustafson, 1998). This result 
is also reflected in Loges’ (1994) work, which indicated that women, minorities, low-
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income groups and those with less education had a higher threat perception. Mileti and 
Darlington (1997) found that higher education, middle age, and family in the area were 
positively related to mitigative behavior. Cultural variables like language, religion, and 
behavioral norms may also influence the categorization of incoming information by 
providing an existing coding system and socially constructed symbol set. The perception 
of the hundred year flood and its replacements might depend on these socially produced 
categories. 
   
Risk Infrastructure 
 The broad model of risk communication is reflected in the infrastructural 
approach. Risk infrastructures are described by Heath and Gay (1997) as “networks 
through which people obtain, evaluate, and share information through mediated and 
interpersonal channels.” In research regarding information channels, both newspapers 
(McCallum et al, 1991) and television (Hansen, 1991; Anderson, 2001; Bell, 2004) have 
been cited as a primary source of hazard information. However, these sources are suited 
to different messages (Spencer et al, 1992) and may encourage different processing, 
potentially influencing the perception of flood processes and flood threat as well as 
behavior. On the other hand, Dow and Cutter (1998) have shown that before behavioral 
decisions are made (in their case, hurricane evacuation), a variety of information sources 
are consulted. Montz (1982) has linked increased frequency of a mitigative message with 
increased likelihood to adopt a measure when combined with proximity. Others argue 
that the success of education campaigns is heavily influenced by experience; those with 
experience are less affected by media campaigns. The influence of the media on flood 
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perception and behavior needs to be examined while controlling for personal 
relationships.  
It has been proposed that individuals use their personal networks to interpret 
mediated reports (Nigg, 1982) and that their perceptions are influenced by the ways in 
which others in their communities perceive (Zerubavel, 1997). Personal contact and the 
perception of peer approval play a significant role in behavioral change or adoption 
(Valente and Schuster, 2002); “social norms” campaigns capitalize on this and could be 
used in relation to flooding. Identification with those modeling a desired behavior or 
attitude also makes messages more effective (Andsager et al, 2006). Neither the studies 
that focus on social cognition nor those focusing on media channels have adequately 
grappled with the increasing role of the internet as part of individuals’ risk infrastructure, 
however.  
 
General Outlook 
 Researchers have also sought to explain risk perception through its relation to 
individuals’ general outlook on the world. One method is an adaptation of Mary 
Douglas’s cultural theory, linking four world views of nature to perception of risk and 
management strategies (Steg and Siever, 2000). Cultural theory was not used in the 
conceptual framework of this project. It has been criticized for its inadequate 
measurement and its lack of complexity (Marris, 1998; Sjoberg, 2000). Additionally, 
Brenot et al (1998) argue that the variables used in cultural theory are strongly linked to 
socio-economic factors, which were included in the research framework.  
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Also included in the framework were other variables associated with cultural 
theory; individuals’ outlooks on responsibility for action and losses, as well as self 
estimated knowledge and control. Research has linked those who think they know a lot 
about a hazard and those with an internal locus of control to lower perceptions of threat 
(Loges, 1994; Grasmuck and Scholz, 2005).  Following Sjoberg’s (2000) suggestion, 
general risk sensitivity was also accounted for; a person who worries a lot about 
everything perceives a greater threat from a specific hazard as well (Grasmuck and 
Scholz, 2005).  
 
Information Seeking and Knowledge 
 People both receive and actively seek risk information through their risk 
infrastructure. Information seeking activity has been linked to higher levels of preventive 
behavior (Mileti and Fitzgerald, 1992; Griffin et al, 2000), but not necessarily with 
increased perception of risk (Johnson, 2005). Instead, information avoidance (a potential 
coping method for reducing ambiguity) and information insufficiency have been related 
to higher risk perception (Johnson, 2005). A perceived information sufficiency gap is 
believed to be linked to more systematic processing of information (Griffin et al, 2000). 
However, the desire for more information does not appear to be related to what people 
actually don’t know, but by emotional and cognitive involvement, affective response, and 
normative pressures (Griffin et al, 2000; Grasmuck and Scholz, 2005) and perhaps the 
desire to reduce uncertainty (Heath and Gay, 1997). Perception, though, may be 
dependent on pre-existing knowledge (Wildavsky and Dake, 1990) and heuristic 
processes. Recognizing information seeking patterns and describing these patterns in 
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relation to perception, behavior and other cognitive and situational factors may allow risk 
communicators to better understand their role. Many have advocated the need for more 
research in the areas of information seeking and processing (e.g. Heath and Gay, 1997; 
Grasmuck and Scholz, 2005; Johnson, 2005). This research helped situate seeking in a 
larger context of communication, perception, and behavior. 
 
Information Processing and Cognitive Setting 
 Heuristics are mental short-cuts. Like coding, they make mental tasks like 
processing information more manageable. The patterning of uncertainty discussed 
previously is a heuristic process. Two additional types of heuristics pertinent to risk 
perception have been identified through psychometric research: availability and affect 
(Slovic et al, 1976; Finucane et al, 2000). Availability has to do with the ease with which 
something is recalled. The more easily a hazard is imagined, the more frequent it is 
assumed to be (Slovic et al., 1976). Risk communication in both the broad and narrow 
senses will have a significant bearing on availability (Slovic, 1976, 1986; Kasperson et 
al., 1988). Targeted information campaigns or media attention may increase the visibility, 
and thus the perceived frequency and threat of hazards, especially (perhaps primarily) in 
those without first hand experience. Non-targeted, informal risk information will also 
increase the perception of frequency and, potentially, threat. However, in the absence or 
failure of risk communication, emotion, represented by the affect heuristic, becomes 
more important (Gerber, 2005; Lee et al, 2005). 
 The affect heuristic describes the knee-jerk like-it-or-don’t-like-it reaction to 
information. As perceived benefit increases, the perceived risk decreases. Similarly, as 
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dread increases, perceived risk increases. Levels of dread may be based on knowledge of 
potential consequences, the perceived ability to control the hazard, and the perceived 
impact on future generations. In general, the more familiar a hazard is, the less it is 
dreaded (Daggett, 1987; Slovic, 1987). Most natural hazards like flooding are not dread, 
while nuclear energy, in any form, is (Slovic, 1987). Negative reactions (fear, worry, 
dread) appear to have a bigger effect on perception than positive ones (Lee et al, 2005).  
 Researchers have also tried to measure heuristic versus systematic processing of 
hazard information in relation to perception. People use systematic processing when they 
reflect on, discuss, and connect and compare incoming information to what they know. 
Systematic processing has been associated with stronger, less transitory evaluations, 
attitudes, beliefs, and behavior regarding risk (Griffin et al, 2000) as well as with specific 
communication channels (Spencer et al, 1992). It is also argued that processing type 
depends on emotional involvement (Johnson, 2005), cognitive involvement (relation of 
subject to self interest and others) (Heath and Gay, 1997) and information sufficiency 
(Griffin et al, 2000).  
Johnson (2005) has found heuristic-systematic measurement scales of general 
information to be unreliable, but heuristic and systematic differences in processing may 
be very important to the interpretation of flood risk messages. Because people often use 
shortcuts, communicators need to better understand how these shortcuts relate to specific 
messages and settings. In this project, specific flood risk messages were examined in 
settings conducive to both heuristic (questionnaire survey) and systematic (focus groups) 
processing, but focus group numbers were too small to make a useful comparison 
between the two. 
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Conceptual Framework 
Based on the literature cited above, two models were developed to guide this 
research. Figure 2.1 illustrates the conceptual framework used to explore the general 
context of flood perception and behavior. Figure 2.2 models the relationships between 
specific flood risk messages, specific cognitive settings, and perception. Dotted lines 
indicate weak relationships or those with contradictory evidence in the literature. These 
models were used with the understanding that the assumptions relating understanding, 
threat perception, and behavior needed testing. Clarification of contextual associations 
should aid managers, policy makers, and communicators in identifying key constraints 
and influences as well as appropriate measures.  
 
Figure 2.1. General Model of Perceptual and Behavioral Influences 
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Figure 2.2. Model of Specific Flood Risk Messages, Settings, and Perception  
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RESEARCH OBJECTIVES 
The primary objective of this research was to make a comparative evaluation of 
the efficacy of terms commonly used to describe policy’s benchmark flood (hundred year 
flood, one percent chance flood, and flood with 26 percent chance of occurring in 30 
years). Efficacy was judged through both understanding and persuasion. In order to 
evaluate these codifications of flood risk, however, a better contextualization of the 
factors related to the perception and behaviors associated with flooding was necessary. 
To that end, the relationships of the factors outlined above to the understanding of flood 
processes, perceived threat, and flood related mitigative behavior were quantitatively 
modeled. Additionally, this research modeled the interaction of specific flood risk 
messages (hundred year flood, one percent chance flood, and flood with 26 percent 
chance of occurring in 30 years) with key situational and cognitive factors and the 
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understanding of flood related uncertainty, threat perception, and behavior. The final goal 
of this research was to identify potential improvements to flood risk communication. 
 
RESEARCH QUESTIONS 
The research objectives and conceptual models were examined through four sets of 
research questions: 
1. Which situational and cognitive factors are most highly related to 
varying perceptions of flood processes and uncertainty when 
relationships between the factors are controlled? To a general 
perception of flood threat? To mitigative behavior? How are these 
outcomes related to each other? 
 
2. When relationships between them are controlled, which situational and 
cognitive factors are most highly related to varying perceptions of size, 
likelihood, uncertainty, and concern associated with specific flood risk 
messages? Messages addressed in this project include the hundred year 
flood, a flood with a one percent chance of occurring in any year, and 
a flood with a 26 percent chance of occurring in 30 years. 
 
3. Which of these flood risk messages are comparatively most effective 
with regards to understanding and/or persuasion? 
 
4. How do people describe floods and what worries them about flooding? 
How might flood risk communication be improved?  
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CHAPTER 3: DATA COLLECTION 
 
In order to answer the research questions, data were collected through both 
archival and field work. Archival research was conducted throughout the project and 
relied primarily on contemporary and historical written sources in both hard copy and 
digital form. Collections of pictures and maps were also consulted. Spatial and other 
archival data provided a starting point for field work and are more thoroughly referenced 
in Chapter 4. This chapter focuses on the methods used to collect data in the field and is 
broken into three sections. The first addresses study site selection. The second covers the 
collection of data using a structured questionnaire and the third discusses gathering data 
by means of focus groups. Specific methods used to analyze the collected data are 
presented in subsequent chapters.  
 
SITE SELECTION 
Study sites were selected based on size and location, National Flood Insurance 
Program participation, floodplain proportion, and flood experience. Comparable 
populations and location within the same county or region would limit some differences 
in political structures and other systemic variables. National Flood Insurance Program 
(NFIP) participation indicates a community has a designated Special Flood Hazard Area 
(SFHA), a recorded hundred year flood elevation, and available maps. In theory, an NFIP 
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community will also have been exposed to the terms used to describe flood risk through 
regulatory processes and requirements. Because this project looked at perception and 
behavior in areas designated both high and medium risk by FEMA, study sites required 
sufficient numbers within both the hundred and five hundred year floodplains. Flooding 
needed to be a legitimate public and personal concern. Because of the types of problems 
identified with hundred year flood terminology, recent experience with major flooding 
was desired. It was also thought that recent community experience might improve 
response rates. In order for personal experience to be a useful model component, 
however, impact levels had to vary from little or no impact to high impact; flooding could 
not extend over the whole of both floodplains. 
The Towns of Union and Vestal, New York were chosen as study sites based on 
the above considerations. They are both located in Broome County, in the south central 
portion of the state, and are separated by the Susquehanna River (see Figure 3.1). The 
population of the Town of Vestal in 2000 was approximately 26,500; about 27,700 
people lived in the unincorporated portion of the Town of Union (US Census Bureau, 
2000). The Town of Union also includes Endicott and Johnson City, incorporated villages 
which were not used in this study in order to maintain equal levels of government. Both 
Towns participate in the NFIP and have flood maps designating hundred and five 
hundred year floodplains. A spatially weighted analysis of year 2000 block group 
populations showed that approximately 15 percent of Vestal residents and 18 percent of 
Union residents live in one of the two designated floodplains. Both communities 
sustained heavy damage as a result of record flooding in June of 2006, but individual 
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impact levels varied considerably. Site visits and Census data showed that neighborhoods 
located in the floodplains of both communities are economically diverse. 
 
Figure 3.1. Location of Union and Vestal in Broome County, New York 
 
 
The above commonalities controlled for variation to some extent. There are 
differences that might be represented when Town designations are included in models, 
however. Vestal’s median income was about $9500 higher than unincorporated Union’s 
in 2003 (US Census Bureau, 2006) and a larger proportion (about ten percent more) of 
adults in Vestal had Bachelor’s degrees or higher. While both communities have Town 
governance, public service provision is more centralized in Vestal, both generally and 
during emergencies. Additionally, Union participates in the National Flood Insurance 
Union 
Vestal 
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Program’s Community Rating System (CRS), while Vestal does not (FEMA, 2007a). 
More detailed information on the study area will be presented in Chapter 4.  
 
STRUCTURED QUESTIONNAIRE 
The bulk of the data analyzed for this project was collected by means of a 
structured questionnaire survey, included as Appendix A. Face to face administration 
provided both qualitative and quantitative data and allowed interviewers to collect 
location information. These data enabled a distance calculation from the nearest mapped 
creek or river to be made using GIS software and improved classification of floodplain 
status. Additionally, recording addresses prevented overlap in survey and focus group 
recruitment as well as repeat contact after rejection. A stratified random sample was used 
to emphasize location; subgroups were created geographically, delineated between those 
in the hundred year floodplain and those in the five hundred year floodplain in each 
Town. Floodplains were identified using FEMA digital Flood Insurance Rate Maps 
(DFIRM). The sampling frame consisted of English speaking adult occupants of single 
family homes located in either the hundred year or five hundred year floodplain. 
Conducting surveys solely in English could limit the generalizability of the results. 
However, in both Towns, percentages of non-English speakers were small, and only one 
of the households contacted could not participate due to a language barrier. 
Field work was conducted during three ten to 12 day periods from late October, 
2006 to mid January, 2007. Though generally removed from the study area’s designated 
floodplains, locally severe overland flow and tributary flooding occurred in November, 
2006. In order to maintain reference consistency in the survey, areas impacted in 
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November were not sampled on subsequent trips. Affected areas included neighborhoods 
in the hundred and five hundred year floodplains surrounding Choconut Creek in Vestal. 
As a result, the Vestal sample is perhaps the least spatially representative of the four 
subgroups.   
Data collection was designed to include all neighborhoods in Vestal and 
unincorporated Union that partially lay in either the official hundred or five hundred year 
floodplains. Site visits were made to determine whether specific streets fit the sampling 
criteria (residential single family homes) and were accessible. Individuals living on 
private streets with gates or no trespassing signs were not contacted for the survey, but 
were recruited by mail for the focus groups. Survey sampling was concentrated in seven 
neighborhoods: two in Vestal and five in unincorporated Union. Choconut Creek 
neighborhoods are not included in this count. Additionally, substantial portions of streets 
in both towns remained uninhabited throughout field work; the available pool of hundred 
year floodplain respondents was thus reduced. Focus group recruitment postcards were 
sent to these addresses, but there was no response. Regardless, these seven 
neighborhoods represent most of the towns’ mapped flood risk. 
Prior to survey recruitment, random streets in each neighborhood were selected 
for use in focus group mailings. Residents of these streets were not contacted during the 
survey process. In the five hundred year floodplain, an nth door random sampling 
technique was used on remaining streets. Specific “n” depended on the size of the 
development and proportion in the five hundred year floodplain, but was generally every 
second house. Because the number of hundred year floodplain residents was smaller and 
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a larger proportion of these homes were uninhabited, every single-family residence on the 
selected streets that was thought to be in the SFHA was approached. 
 Surveys were conducted from approximately 10:00 AM to 5:00 PM on both 
weekdays and weekends. If there was no response, the house was contacted at least once 
more at a different time and day. Introductions were made 167 times. In nine cases, age, 
illness, or language barriers prevented a member of the household from participating. 
Approximately 72 percent of the remaining contacts completed the survey. No one 
stopped part way through. Interviews took place in respondents’ homes or on their 
properties and lasted from ten to 45 minutes.  
The survey was broken into five sections: flood experience and loss mitigation 
activities; general perception of flood risk and cause; flood information infrastructure; 
perceptions associated with specific flood risk descriptions; and basic demographic data. 
Questions were generally closed and made use of interval, ordinal, and modified Likert 
scales as well as nominal responses (see Appendix A). Most Likert-type scales had a six 
or seven point spread and were analyzed as interval, rather than ordinal scales. Answers 
to multiple response questions were selected through a literature review and pre-test and, 
in most cases, were printed on cards given to the participants. “Other” was always listed 
as an option. Defined interval and ordinal scales were also printed on cards to aid 
response. Responses to open-ended questions were analyzed, grouped and coded for use 
in statistical analyses after data collection was completed. Any participant comments and 
interviewer observations were written on the survey sheet at the point of mention. 
Face validity and content validity were assessed throughout the development of 
the questionnaire. A pre-test was conducted to improve clarity, content, and flow and 
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identify potential problems. Completed surveys and any notes taken during the interviews 
were read over and clarified at the end of each field day. A graduate student in the 
Binghamton University Department of Geography assisted me with survey data 
collection on several days. In order to better ensure consistency, we had a training session 
and at the end of each day went through the completed surveys question by question to 
clarify both coded responses and observations or commentary. We worked on opposite 
sides of the same street, so any difficulties or questions could be addressed quickly. 
Testing showed no statistical differences in the response patterns of participants based on 
interviewer, though his rejection rate was somewhat higher.  
 
FOCUS GROUPS 
The project’s research design included focus groups for two main purposes: 1) to 
help evaluate the potential effects of cognitive setting on the perception of specific flood 
risk messages, and 2) to uncover potential improvements to flood risk communication. 
Focus groups were moderately structured and made use of a questioning route rather than 
a topic guide. Focus group materials are included as Appendix B. Each session lasted 
approximately two hours, with discussion limited to about an hour and a half to prevent 
fatigue. Structured conversation time ranged from one hour and twelve minutes to one 
hour and thirty seven minutes.  
Focus groups were used to collect data related to flood experience; perception of 
flood threat and causes; perceived mitigation options and responsibility; information 
networks and preferences; perceived meanings of and preferences for descriptions of 
flooding; and suggestions for improving flood risk messages. The topics were intended to 
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overlap somewhat with those covered by the survey in order to facilitate comparison.  
Prior to the beginning of discussion, individuals were also asked to provide basic 
demographic data and brief answers to two questions regarding the hundred year flood 
and loss mitigation responsibility. All further conversation was taped and notes were 
taken by the moderator. Tapes were then transcribed. Questions were reviewed and tested 
prior to use and a final summary question was asked in each of the sessions to improve 
validity.  
Sessions were scheduled for weekday evenings and weekend mornings on the 
second and third field trips (mid-December and mid-January) at Binghamton University 
in Vestal. About three weeks before the session blocks, recruitment postcards were sent 
out describing the research, session options, incentives (refreshments and a gift 
certificate) and a contact e-mail address and phone number. Groups of six or eight are 
recommended for non-commercial research (Krueger and Casey, 2000) and the target for 
this project was four groups of approximately six people each. The recruitment goal was 
seven people per group.  
Focus group recruitment, like survey recruitment, concentrated on adult residents 
of single family homes living in one of the two officially designated floodplains. A 
modified stratified random sample that again emphasized location was used for the first 
stage of recruitment. Site visits during the first trip identified streets practically closed to 
door to door survey work. These addresses were included in focus group mailings. In 
addition to these streets, random streets in each identified neighborhood were pulled from 
the survey pool to be included in focus groups. The addresses of residential parcels with 
more than half the property in a designated floodplain located on these streets were 
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determined using a 2004 Broome County parcel data layer overlain with FEMA 
floodplain data in ArcGIS. An nth listing strategy was then employed (n depended on 
eligible number on particular street, but was usually three). Only recruitment was 
spatially stratified; the focus groups themselves were mixed. 
In order to better mimic the social and information networks potentially used by 
participants, a snowball technique was used as a second phase of recruitment. Upon first 
contact, recruits were asked if they knew of anyone else that might want to participate 
and were encouraged to talk to their neighbors about the group and pass out my contact 
information. Though some have cautioned against the use of married couples in groups 
(Krueger and Casey, 2000), spouses were not discouraged, as they are presumably 
integral parts of an individual’s information and communication network.  
A total of 317 postcards were sent to Union and Vestal floodplain residences. 
Only six people responded directly, well below the anticipated eight to ten percent. These 
first contacts recruited five additional participants (three spouses and two friends). 
Weekday sessions did not elicit any interest, so three Saturday sessions running from 
10:00 AM to 12:00 PM were finalized with expected numbers of three, three, and five. 
Reminder e-mails and calls were made the day before the scheduled session. The first 
two sessions ran as planned. On the day of the third and final meeting, however, a storm 
hit, and only one of the five expected participants attended.  A demographic profile of the 
seven individuals who took part in the focus groups is included as Table 3.1.  
Focus group data were collected for two purposes: 1) to help evaluate the 
potential effects of cognitive setting (systematic versus heuristic) on the perception of 
specific flood risk messages, and 2) to point out possible improvements to flood risk 
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communication. Because of the small numbers of both groups and individuals, the first 
purpose and the associated model (Figure 2.2) were not addressed in the analysis of focus 
group results. Analysis was instead concentrated on identifying consistent themes related 
to improving communication. These results will be presented in Chapter 6. Further 
presentation of focus group data is limited to substantiation or contradiction of the results 
of survey analysis.  
 
Table 3.1. Demographic Profile of Focus Groups 
 Group 1 
12/19/06 
(3 people) 
Group 2 
1/13/07 
(3 people) 
Group 3 
1/20/07 
(1 person) 
# Women 2 2 0 
# White, non-Latino 3 2 1 
# From Vestal 2 0 0 
Mean Age 67 73 59 
# with Bachelors  1 1 1 
Median Income  $20K – $35K $20K – $35K Over $100K 
Included Married 
Couple? 
Yes Yes No 
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CHAPTER 4: THE STUDY AREA 
 
Every year in the United States, hundreds of thousands of people are affected by 
flooding. Katrina is still in the national news, but other events fade more quickly from the 
public conscience. There is certainly an issue of scale, but we might also look at the 
cumulative effects of flooding over time. The Susquehanna River, which runs between 
the Towns of Union and Vestal and through New York, Pennsylvania and Maryland, is 
one of the most flood prone rivers in the country. The Susquehanna causes average 
annual flood damages of $150 million per year, in part because over 80 percent of basin 
communities have residents living and working in the floodplain (Susquehanna River 
Basin Committee, 1998). Chapter 3 outlined the criteria used to select study sites and 
methods of data collection in the field. This chapter provides information on the physical 
and social context in which data were gathered. 
  
PHYSICAL CONTEXT: THE SUSQUEHANNA RIVER AND BASIN 
 The main branch of the Susquehanna River begins as the outflow from Lake 
Otsego, close to Cooperstown in northeast New York State. The river travels 
approximately 444 miles and empties into Chesapeake Bay near Havre de Grace, 
Maryland. The Susquehanna is the Bay’s largest tributary and supplies 50 percent of its 
freshwater influx (Susquehanna River Basin Commission, 1998), as well as most of its 
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nutrient and pollution loads (Boyer et al, 2002). At the last United States Geological 
Survey (USGS) gage at Conowingo, MD, the Susquehanna’s discharge ranges from an 
average 14,800 cubic feet per second (cfs) in August to 79,500 cfs in April (USGS, 
2006a).  
The major tributaries include the West Branch Susquehanna and the Juniata, 
respectively draining 6847 mi² and 3354 mi² in Pennsylvania, and the Chemung, which 
drains 2506 mi² in New York and Pennsylvania (US Army Corps of Engineers, 1999). 
The Chenango is a somewhat smaller river, but is the largest tributary in the 
Susquehanna’s Upper Sub-basin; its watershed covers 1610 mi² (US Army Corps of 
Engineers, 1969). Figure 4.1 illustrates the 27,500 mi² extent of the Susquehanna Basin 
and the locations of its six sub-basins. 
 
Basin Physiography and Geology 
 The Susquehanna Basin is part of the Appalachian Highlands and includes pieces 
of five physiographic provinces. The vast majority of the Basin is contained within the 
Appalachian Plateau, the Valley and Ridge and the Piedmont provinces, though very 
small portions of the Blue Ridge and Coastal Lowlands provinces are also found within 
the watershed (Susquehanna River Basin Study Coordinating Committee, 1970a). 
Province delineations are shown in Figure 4.2. The remainder of this section will address 
only the Plateau, Valley and Ridge, and Piedmont Provinces. 
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The Appalachian Plateau 
 Over half of the Susquehanna Basin lies within the Appalachian Plateau 
(SRBSCC, 1970b). The Plateau is primarily made up of sedimentary rocks including 
sandstone, shale, and limestone, as well as conglomerates and bituminous coal 
(SRBSCC, 1970a). Most limestone is found in the western basin. These Devonian layers 
are saucer shaped (Hunt, 1967), and the formation dips slightly, forming a cuesta (Van 
Diver, 1985). The strata, for the most part, remain horizontal, but they have been uplifted 
and dissected, so the formations appear heavily folded. Folding is actually relatively 
gentle, but becomes more pronounced as it meets the Valley and Ridge province. In the 
western portion of the province, elevations are about 1000 feet, but in the Basin, 
elevations reach approximately 3000 feet at the Allegheny Front (Hunt, 1967). The Front 
marks the border between the Appalachian Plateau and the Valley and Ridge Province 
and the escarpment can be up to 1000 feet high. The northern portion of the province was 
glaciated during the Wisconsinan (Eisenstadt, 2005).  
 
The Valley and Ridge Province 
 Just over a third of the Basin is contained by the middle section of the Valley and 
Ridge Province (SRBSCC, 1970b). The sedimentary layers of this province were part of 
a coastal plain and were pushed into folds by multiple mountain building events in the 
Paleozoic Era (Hunt, 1967; Van Diver, 1985). In the Susquehanna Basin, most 
formations are sandstone, shale and bituminous coal, though limestone is also present. 
The Valley and Ridge province is heavily dissected, with drainage routes forced into 
more angular patterns than the more dendritic systems of the Plateaus (see Figure 4.2). 
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Figure 4.1. Susquehanna Basin and Sub-basins 
 
Source: Susquehanna River Basin Commission, 2001.  http://www.srbc.net/gis/map_gallery.html 
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Figure 4.2. Physiographic Provinces of the Susquehanna Basin 
 
Source: Susquehanna River Basin Commission, 2001.  http://www.srbc.net/gis/map_gallery.html 
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The Piedmont Province 
 Unlike most of the formations in the Appalachian Plateaus and Valley and Ridge 
provinces, those in the Piedmont tend to be heavily metamorphosed. Slate and other less-
metamorphosed or non-metamorphosed rocks can be found, but in the Susquehanna 
Basin, gneiss and schist are more common. Quartzite, marble and granite are also present 
(Hunt, 1967). Below the surface, the Piedmont has characteristics of severely folded 
mountains, a result of Taconian, Acadian, and Alleghanian mountain building events 
(Van Diver, 1985), but it resembles a rolling plateau; both elevation and relief are 
moderate. In Pennsylvania, elevation ranges from one hundred feet to about one thousand 
feet (Voigt, 1972). Hunt (1967) juxtaposes the Piedmont and the Plateaus, saying that 
“the Appalachian Plateaus are mountainous with a plateau structure, whereas the 
Piedmont Province is a low plateau with the kind of structures that generally produce 
mountains” (pg. 166). The Piedmont has older, deeper, and more evenly spread soils than 
the other provinces of the Susquehanna, making it ideal for farming. Drainage patterns, 
and thus settlement patterns, are less confined than in the Valley and Ridge or Plateau 
provinces.  
  
Climate 
 The Basin’s climate is generally humid continental, but there are differences in 
temperature and precipitation. Orographic precipitation can result from systems coming 
from the east, south, or west. In the summer and fall months, tropical systems can move 
up from the Gulf of Mexico or in from the Atlantic and produce intense rainfall 
(SRBHOS, 2004). Average precipitation ranges from 30 inches to 50 inches per year. 
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Central Pennsylvania tends to get the most rain, while the northwestern portion of the 
Appalachian Plateau and the Chemung sub-basin receive the least (SRBC, 2001). In the 
southern portion of the Basin, average maximum temperatures range from 39.6 degrees 
Fahrenheit in January to 86.7 degrees in July. Seasonal snowfall is approximately 20 
inches (National Weather Service, 2006c). At Cooperstown, the January high is 30.5 
degrees and the July high is 79.7 degrees. Cooperstown receives over four times as much 
snow as southern Pennsylvania (National Weather Service, 2006a).  
 
Vegetation 
 Like most of the eastern United States, the Susquehanna Basin was at one time 
covered by a continuous deciduous forest (Yahner, 2000). By, 1900, however, only 30 
percent of the Basin was forested (SRBHOS, 2004). New York and northern 
Pennsylvania were tapped for timber as supplies in New England declined in the first half 
of the 19th century and most of the lower Susquehanna watershed was converted to 
agriculture (Yahner, 2000). Through regulation, reforestation, and afforestation, 
approximately two thirds of the Basin is now covered by trees (Boyer, 2002). Forests are 
most dense in the western Plateaus and the ridges of the Valley and Ridge province, but 
little of the fertile land in the Piedmont has been let revert to forest. About 30 percent of 
the Basin remains dedicated to agriculture. 
The eastern deciduous forest contains over 110 species of trees (Yahner, 2000). 
Broad communities can be identified, but specific species composition varies depending 
on elevation, slope, soil, etc. Major forest types within the basin include the oak-hickory, 
northern hardwood configurations, as well as a bit of southern oak-pine (Thompson, 
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1966). Cedar and cypress swamps can be found at either end (Brubaker, 2002). Red 
maple is ubiquitous, sugar maple, yellow birch, basswood, elm, and northern red oak are 
common, and hemlock stands can be found in moister valleys. Other oaks and the pignut 
species are found together and do not mix with red spruce, red pine, or aspen (Yahner, 
2000). 
 
PHYSICAL CONTEXT: THE UPPER SUSQUEHANNA BASIN 
 About 23 percent of the 27,500 mi² the Susquehanna drains are within New York 
State (SRBSCC, 1970b). These 6300 mi² are encompassed by two sub-basins: the 
Chemung and the Upper Susquehanna. This section will highlight the geology, climate, 
and vegetative communities of the Upper Susquehanna sub-basin and the Binghamton 
area in Broome County, NY. Figure 4.3 illustrates their location within the basin. 
Binghamton is the population center of the Upper Basin, the seat of Broome County, and 
developed at the confluence of the main stem Susquehanna and the Chenango River. The 
Towns of Union and Vestal are part of the greater Binghamton area. 
The Upper Basin covers approximately 4944 mi². At the USGS gage site near 
Waverly, upstream of the Chemung, the Susquehanna’s median long-term discharge is 
8000 cfs. Like the Susquehanna as a whole, discharge from the Upper Basin is lowest in 
August (averaging 2020 cfs) and highest in April, when it averages 18,500 cfs (USGS, 
2006a). The long term median discharge at Conklin, located before the Chenango meets 
the Susquehanna, is 3160 cfs; the Chenango’s median discharge at Chenango Forks is 
2100 cfs (USGS, 2006a).  
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 Figure 4.3 The Upper Susquehanna Sub-Basin 
Source: Susquehanna River Basin Commission, 2005.  http://www.srbc.net/gis/map_gallery.html 
 
Physiography and Geology of the Upper Basin and the Binghamton Area 
 As can be seen in Figure 4.2, the Upper Susquehanna Basin lies entirely within 
the Appalachian Plateau physiographic province. The river drops approximately 2.5 feet 
per mile towards the southwest in this region (USACE, 1969). At Waverly, the river’s 
elevation is 744 feet above sea level, while the gage at Vestal is situated at 821 feet 
(USGS, 2006a). The surrounding hills rise to between 500 and 800 feet above river level 
throughout the basin (SRBSCC, 1970a); in the Binghamton area, elevations can exceed 
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1800 feet (topozone.com). Figure 4.4 illustrates Vestal’s topographical variation and 
related settlement patterns. The gage site is marked by an arrow. 
 
Figure 4.4. Vestal Gage Site and Topography 
 
Source: USGS 
 
The steep sided hills and flat valleys are indicators of glaciation, and set the 
Upper Susquehanna and Chemung basins apart from those lying in the unglaciated 
plateaus and provinces to the south. The lowlands are full of till, ice contact deposits, and 
outwash gravel and sand. Many of the Upper Basin’s populated areas depend on locally 
thick, connected deposits of coarse glacial material for their water needs (Randall, 1986; 
Yager, 1986), as the shale that underlies the population centers in the southern basin does 
 Vestal Gage 
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not store or transmit enough water for public supply (Yager, 1986). Most till originates 
from the shale and sandstone that dominate the Upper Susquehanna Basin; the 
sedimentary formations found in other regions of the Appalachian Plateau (i.e. limestone) 
are patchy. The Devonian strata of the northern mountains and plateaus were formed by 
the mud, silt, and sand of the former Catskill Delta (SRBSCC, 1970a; Van Diver, 1985), 
though the valley fill does contain unrelated upstream materials and erratics have been 
found in many places.  
 
Climate 
 Like the Susquehanna Basin as a whole, the climate of the Upper Basin is 
predominantly humid continental (Thompson, 1966). It is, however, more susceptible to 
cold air masses coming from the west and north than the Lower Susquehanna. Winters 
are colder and the sub-basin is somewhat removed from maritime influences. Summers 
are cooler as well, though similarly wet. Temperatures recorded at the Binghamton 
Regional Airport range from an average low of 15 degrees Fahrenheit in January to an 
average high of 78 degrees in July. The growing season is April through September 
(National Weather Service, 2006a).  
Rainfall averages just over 38 inches per year (SRBSCC, 1970b; NWS, 2006a), 
though the northeast basin receives slightly more than the south. Rainfall is rather evenly 
distributed temporally, peaking in June with 3.8 inches (NWS, 2006a). Most rain comes 
with warm air masses traveling from the Gulf of Mexico, though tropical systems are not 
uncommon. An estimated 54 percent of rainfall becomes runoff (SRBSCC, 1970a). The 
Binghamton area receives the majority of its estimated 81 inches of snow from December 
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to March (NWS, 2006a), contributing to higher discharges in March and April as 
temperatures increase and precipitation shifts to liquid form. Average monthly rainfall 
and snowfall are included in Figure 4.5. 
 
Figure 4.5. Average Monthly Precipitation at Binghamton Regional Airport 
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Vegetation 
 The Upper Susquehanna Basin falls almost entirely within U.S. Level III 
Ecoregion 60, the Northern Appalachian Plateau and Uplands. In this region, low 
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glaciated hills and wide valleys are covered with hardwood forests and dispersed 
agriculture. Two vegetative communities dominate the Upper Susquehanna Basin: oak-
hickory and northern hardwood (Thompson, 1966). The northern hardwood configuration 
is more prevalent, but there is significant overlap in tree species (Yahner, 2000), and 
specific forest compositions do not persist over large areas.  
According to Kachmor and Goeller (2005), over 90 percent of the Upper 
Susquehanna Basin had been cleared by the early 20th century. Early settlers cut trees to 
make room for agriculture and pasture, and the Basin’s forests suffered more when the 
lumber industry moved from New England to New York in the 19th century. In 1929, the 
state stepped in and passed the State Reforestation Law, followed by the Hewitt 
Amendment in 1931. This legislation allowed the state to buy large tracts of land; 
reforestation began in the 1930’s with the help of the Civilian Conservation Corps 
(Kachmor and Goeller, 2005). While the species planted were not those that had been 
there before, the plantings helped stabilize the soil, promoted infiltration, and 
reestablished forests in the physical world as well as in the public consciousness.  
Peak recovery has passed. Today, approximately 36 percent of the basin is 
devoted to agriculture (Stoe, 1999). About 60 percent is covered with forest, though it is 
becoming more fragmented as people move out from the Upper Basin’s few populated 
areas (New York State Division of Environmental Conservation, 2005). The number of 
people in the region has not increased, but they are taking up and paving over more 
space, reducing habitat and altering hydrology. Figure 4.4 shows Vestal’s expansion to 
the ridges and slopes surrounding the river valley. This upward migration is primarily 
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residential, but many new retail and commercial sites have been developed at lower 
elevations (Town of Vestal, 2004). 
 
SOCIAL CONTEXT 
 Though the footprints of the populated places within Broome County are growing, 
the population itself is shrinking. As Figure 4.6 indicates, the county experienced rapid 
growth through the middle of the 20th century. The population peaked in 1970 at 221,815 
and has been declining since. The estimated population in 2005 was 196,947, a 2.1 
percent loss from 2000. The total population decreased by approximately 5.5 percent 
from 1990 to 2000. Binghamton, the largest city in Broome County, experienced an 11.8 
percent loss over the same period. The population trends reflect the area’s economic 
history, which is covered in the next section. 
 
Figure 4.6. Population of Broome County, New York: 1900-2000 
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A Brief History of the Study Area 
 Prior to white settlement and conflict, the Binghamton area was inhabited by 
tribes belonging to the League of Iroquois, who drove out or assimilated the Algonquin 
who had farmed the valleys before them (Smith, 2006). An Oneida village was located at 
the confluence of the Susquehanna and Chenango rivers; Mohawks lived to the west 
(Gordon, 1966). Two additional villages occupied what are currently Castle Gardens and 
the lower Choconut Valley in Vestal (Smith, 2006). In 1768, the Iroquois and the English 
entered into the Treaty of Fort Stanwix, which granted land to the east and south of the 
Delaware to whites, and land north and west of the river to the Iroquois. What is now 
Broome County lies west of the Delaware.  In 1784, a second meeting was held at Fort 
Stanwix, and the Iroquois were forced to give up land in Pennsylvania and New York, 
including what is now Broome County (Gordon, 1966; Smith, 2006). 
 Settlers and developers moved in shortly thereafter. In 1785, 2.3 million acres 
north of the Susquehanna between Chenango and Owego was sold for 12 ½ cents per 
acre and divided between 60 investors (Meredith, 1999). In 1786, two land patents were 
granted to Robert Hooper and William Bingham and James Wilson (Fiori, 1990; 
Meredith, 1999). Broome County’s development began with these patents and the first 
permanent settler arrived in 1787 (Smith, 2006). Tioga County was formed in 1791 and 
Broome County split from Tioga in 1806. The Town of Union, like Tioga County, was 
created in 1791 and covered 700 square miles and parts of three current counties (Fiori, 
1990; Smith, 2006). Approximately 600 people occupied the Town at the time (Fiori, 
1990). Vestal was carved from Union in 1823 and, when the first census was taken in 
1825, consisted of 784 residents (Learner, 1989). In the early years, Broome County was 
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rather isolated and agriculture and timber were the primary economic activities (Fiori, 
1990; Avery, 1973). Growth increased in the mid 19th century when canals and railroads 
made the county more accessible to both goods and people. By 1880, a wide variety of 
products were made in the Binghamton area (Smith, 2006). 
 Two companies were pivotal to the area’s 20th century development: Endicott 
Johnson Shoe Company and IBM. The Lester Brothers Boot and Shoe Company 
incorporated in 1890 and a factory located in what is now Johnson City helped shift the 
focus of Union from farming to industry and commercial ventures (Fiori, 1990; Smith, 
2006). Henry Endicott bought the company and retained the superintendent, George 
Johnson; the two formed the Endicott-Johnson Shoe Company in 1899. The Village of 
Endicott developed as housing for E-J workers, as did West Endicott. The company 
constructed 40,000 homes in 40 years, which it sold at cost to its employees. At its peak 
in 1951, the Endicott-Johnson Shoe Company employed approximately 21,000 people 
(Smith, 2006). Competition from foreign-made shoes undermined the company’s success 
in the late 1950’s and it was sold to the McGowan Corporation in 1968, which began 
letting go of company and associated community assets (under some conditions). The last 
plant closed in 1995.  
In 1914, Thomas Watson became president of the International Time Recording 
Company, the precursor of IBM. The first IBM plant was located in Endicott in 1924 and 
business increased in the late 1930’s and 40’s. World War II was beneficial to all three 
major employers (E-J Shoes, IBM, Link Aviation). IBM continued to do well after 
Endicott-Johnson faltered and was the area’s largest employer in 1970 with 14,000 
workers. Other companies like Link Aviation, Lockheed Martin, Remington and GE also 
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contributed to economic and population growth through the middle of the century (Fiori, 
1990; Smith, 2006). However, area business declined in the 1980’s and 90’s and in 1994, 
IBM began laying people off, part of the worst job loss in Broome County history (Smith, 
2006).  
While Vestal was originally called Crane’s Ferry and was the site of a trading post 
in 1782, the Susquehanna River isolated the Town from the early economic trends in 
Union (Learner, 1989; Smith, 2006). Vestal developed later, remaining predominantly 
rural until the mid 20th century (Avery, 1973; Smith, 2006), growing with Endicott-
Johnson and IBM. Some manufacturing came to Vestal in the 1940’s, but most 
companies were gone by the early 80’s and only a few remain today (Town of Vestal, 
2004; Smith, 2006). In 1960, Harper College, a four year university, moved from 
Endicott to Vestal and drew both students and employees to the area. The college became 
SUNY Binghamton in 1965. It is now the largest employer in Broome County and is 
viewed as a key part of Vestal’s economic strategy (Town of Vestal, 2004). The town’s 
population is relatively stable, but unlike much of the area, Vestal has strengthened its 
retail sector and attracted development, adding 69 commercial businesses since 1994 
(Town of Vestal, 2004). 
 
 
Neighborhoods 
 As discussed in the previous chapter, data collection was concentrated in seven 
neighborhoods with identified one hundred and/or five hundred year floodplains. Figures 
4.7 through 4.11 illustrate the locations of these neighborhoods with regards to the 
Susquehanna River as well as Nanticoke and Choconut Creeks. The five neighborhoods 
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of unincorporated Union are addressed first, followed by the two in Vestal. A brief 
description of each is included. 
 
West Corners and West Endicott 
 West Corners straddles Nanticoke Creek and contains both commercial and 
residential land uses. The land was first settled in 1816 or 1817 by Orman West, a farmer, 
and development was relatively slow (Fiori, 1990; Smith, 2006). The biggest residential 
developments were established in the 1950’s by Endicott-Johnson at the peak of the 
company’s employment levels (Fiori, 1990). West Endicott (labeled in Figure 4.7) served 
as both a residential and manufacturing base for E-J; the Fairplay factory operated from 
1921 to 1987 (Fiori, 1990). 
 
Figure 4.7. West Corners and West Endicott 
 
West Endicott 
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Endwell 
 Endwell was the site of the Hooper land claim and was called Hooper until 1921, 
when it was renamed after an Endicott-Johnson shoe (Fiori, 1990; Smith, 2006). Endwell 
is not incorporated, but is the largest of the areas treated as a “neighborhood” in this 
project and spans much of region between Endicott and Johnson City. For the purposes of 
this research, I’ve included the River Road area as well, which lies just to the east and is 
not shaded in Figure 4.8. The Town of Union also links River Road to Endwell (Town of 
Union, 2006a). While named after a shoe, Endwell’s growth is primarily associated with 
IBM rather than Endicott-Johnson; in the 1940’s, much of the area remained farmland 
(Fiori, 1990). 
 
Figure 4.8. Endwell 
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Fairmont Park and Westover 
 Fairmont Park is a small residential neighborhood located between Endwell and 
Johnson City and labeled in Figure 4.9. It did not develop till the 1920’s (Fiori, 1990). 
Gray’s Creek is located to the east and northeast. Much of the region north of Fairmont 
Park is currently forested, but a developer has bought a portion of the elevated land to the 
northwest (personal communications). Westover had seven houses in 1908 (Fiori, 1990), 
but was one of two planned developments of farmland (the other was Westunder) 
mentioned in a Broome County plat book of the same year (Smith, 2006). The 
neighborhood was settled at about the same time as Fairmont Park (Fiori, 1990). In 1942, 
however, a main road was run through Westover and Remington Rand moved in, 
providing jobs and boosting other development. 
 
Figure 4.9. Fairmont Park and Westover 
 
Fairmont Park 
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Twin Orchards/Ideal Terrace 
 Though these two areas cover quite a bit of space, the Town of Vestal treats them 
as one neighborhood (Town of Vestal, 2004). Ideal Terrace is located to the west of the 
area shaded as Twin Orchards in Figure 4.10 and just east of the highway cloverleaf. 
Also included in this neighborhood is the Eldredge Drive area west of the cloverleaf and 
east of Pumphouse Road and the USGS gage. Along the riverfront, residences form 
smaller clusters than in Twin Orchards itself. The western edge has some commercial 
development. Twin Orchards/Ideal Terrace is one of the oldest developments in Vestal, 
dating to the 1920’s and 30’s (Town of Vestal, 2004).  
 
Figure 4.10. Twin Orchards/Ideal Terrace and the Riverfront 
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Castle Gardens 
 Most of Castle Gardens was a Planned Development District and the housing is 
both denser and newer than that of Twin Orchards. The average home price is also higher 
and the population is older (Town of Vestal, 2004). The neighborhood is primarily 
residential, but some parcels are devoted to industry. Also visible in Figure 4.11 are 
Choconut Creek and Choconut Creek Valley. This neighborhood was not included in data 
collection due to flooding in November, 2006. 
 
Figure 4.11. Castle Gardens 
 
 
Current Demographics 
 This project focused on residents of single family homes in the one hundred and 
five hundred year floodplains of unincorporated Union and Vestal. The most densely 
Castle Gardens 
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populated areas of Union (Endicott and Johnson City) were not included in the study area 
in order to maintain equal levels of government. Populations of unincorporated Union 
and Vestal were similar in 2000; Vestal had 26,535 people, while 27,725 lived in 
unincorporated Union. Table 4.1 includes population data and other demographic 
information for both towns and Broome County. Estimated data pertaining to the one 
hundred and five hundred year floodplains in each town are also included, as these 
residents better represent the target population. Census 2000 spatial block group data 
were areally weighted and summarized in ArcGIS based on FEMA floodplain status. 
This method assumes equal distribution and the results are not exact, but they provide a 
better approximation than town data alone. Patterns may have changed somewhat since 
2000.  
Table 4.1. Census 2000 Demographic Data  
for Unincorporated Union*, Vestal and Broome County 
 
 Union: 
100 and 500 
Year 
Floodplains**
Union 
Vestal: 
100 and 500 
Year 
Floodplains 
Vestal Broome County 
Population 5,030 27,725 3,950 26,535 200,526 
% Female 51.6 51.8 54.0 52.5 51.8 
% White, 
Non-Hisp. 
93.3 94.9 94.7 86.0 90.4 
% Age 65+ 16.7 17.2 24.8 15.8 16.4 
% Bachelors  20.1 28.5 22.7 38.6 22.7 
% Own  
Home 
70.3 74.2 81.1 78.7 65.1 
Median 
Income 
Not Provided $41,628 Not 
Provided 
$51,098 $35,347 
% Housing 
Multi-Unit  
Not Provided 24.1 Not 
Provided 
17.7 33.3 
* Data for Endicott and Johnson City are not included 
** Results for floodplains were calculated by areally weighting and summarizing 2000 
Census block group data in ArcGIS based on FEMA floodplain designations 
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Differences were most pronounced between Vestal as a whole and the Vestal 
floodplain grouping. The percentages of white non-Hispanics and those 65 or over were 
much higher in the floodplains. A higher proportion of Vestal floodplain residents than 
Union floodplain residents were also 65 or older. However, in both Union and Vestal, 
lower percentages of residents had bachelor’s degrees in the floodplain subset. Key 
differences between Union and Vestal as a whole included the lower percentage of white 
non-Hispanics, higher median income and increased rates of higher education in Vestal. 
All of these patterns likely reflect the influence of Binghamton University. The 
differences in these variables were less pronounced among floodplain residents, though. 
 
HISTORICAL FLOODING IN UNION AND VESTAL  
 In Union and Vestal, development began in the valleys and moved up. In addition 
to influencing development patterns, the rugged, steep sided hills send precipitation 
streaming down to the valley floors in small, flashy streams, increasing the chances of 
high discharges and short lag times. The region is susceptible to disturbances and 
precipitation events related to cold air masses from the west and north, warm air masses 
from the Gulf of Mexico, and tropical systems from the east and south. Heavy snow is 
common and the Susquehanna is more prone to ice jams than any other river east of the 
Rockies (USACE, 1999). The river’s natural setting and people’s land use choices have 
created a particularly hazardous environment. Figure 4.12 illustrates the annual peak 
discharges for the Susquehanna at Vestal for the period of record (1935-2006). Table 4.2 
lists the five floods with the highest recorded stages. 
 
 72
Figure 4.12. Peak Annual Discharge for the Susquehanna at Vestal: 1935-2006 
 
 
Table 4.2. Five Largest Floods Recorded by USGS Gage at Vestal 
Rank Date Stage (feet) Discharge (cfs) 
1 6-28-06 33.66 119,000 
2 3-18-36 30.50 107,000 
3 4-3-05 29.14 97,000 
4 1-20-96 27.86 89,100 
5 3-22-48 27.73 92,400 
 
Three of the five largest floods in Union and Vestal occurred within a recent span 
of just over ten years. In 1996, the Blizzard of ‘96 added to previous snow pack, resulting 
in the equivalent of four inches of liquid water. Temperatures rose to the 60’s and rain 
followed (SRBC, 2006). At the time, it was the biggest flood since the record flood of 
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1936; parts of Endwell and Fairmont Park evacuated and suffered damage (Town of 
Union, 2006a). However, river levels rose even higher in April of 2005, when intense 
rain and melting snow resulted in extensive damage in the Delaware and Susquehanna 
basins. Parts of Castle Gardens and Fairmont Park flooded and Endwell was hit hard 
(Town of Vestal, 2004; Town of Union, 2006a). Some Endwell residents were waiting 
for buyouts to go through when they were flooded again in June of 2006. Additionally, in 
2004, remnants of hurricane Ivan caused heavy rainfall and high discharges in 
surrounding areas. The event ranks fourth largest at a gage upstream at Conklin (USGS, 
2006), but impact was generally less severe in Vestal and Union, though flooding did 
occur in portions of Endwell and a few other areas. 
Though not included in the top five or even top ten events at Vestal, floods 
associated with Hurricane Agnes are an important reference point for the region. Many of 
the people I talked with during data collection spoke of it. In June of 1972, water raged 
through the Delaware, the Susquehanna, the Potomac, Rappahannock, and the James 
Rivers, killing 117 and causing 3.1 billion dollars in damage. Every county in 
Pennsylvania was declared a disaster area. It was the most costly disaster in US history 
until Andrew hit Florida in 1992. The death toll and monetary losses were highest in the 
Susquehanna Basin, where 72 people were reported dead and damages totaled 2.8 billion 
dollars (NOAA, 2006).   
In most of the Upper Susquehanna Basin, precipitation over the five day period 
associated with Agnes ranged from two to six inches and antecedent moisture levels were 
moderate. As a result, flood crests around Binghamton were considerably lower than the 
record stages set throughout the Susquehanna Basin in 1936 (USGS, 2006a).  Until 
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Agnes, the St. Patrick’s Day Flood of 1936 was the flood to which all others were 
compared and upon which all structural parameters were based (USACE, 1969). In the 
Upper Susquehanna, that mind-set persisted until 2006. 
 
JUNE, 2006 FLOODS  
Hydrology 
 Like the floods of 1972, the 2006 floods occurred in June and were related to 
tropical moisture, but not in the form of a remnant hurricane. A developing system to the 
southeast and a stalled cold front to the west resulted in heavy rains over eastern 
Pennsylvania and central New York (NWS, 2006b). The Susquehanna and Delaware 
Basins were primarily affected from June 26th to June 28th.   
Over the course of the week, 8 to 15 inches fell over the upper basin (Zampogna, 
2006). Most rainfall was concentrated within a much shorter period of time and fell on 
ground already saturated by a month of record rain (NCDC, 2006). These conditions led 
to a flashy response that gave residents who did not receive warnings (NWS flash flood 
watches began on the 26th), or did not take warnings seriously, little time to evacuate (see 
Figure 4.13). The river was below five feet on June 26th.  
Figure 4.14 illustrates the 24 hour precipitation totals ranging from about a 
quarter inch to seven and eight inches. Unlike Agnes, the highest totals were amassed in 
the Upper Susquehanna Basin. Very little rainfall occurred in the western basins and the 
lower Susquehanna was able to absorb the excess water with only minor to moderate 
flooding (Zampogna, 2006). Below the Chemung, flooding was generally moderate 
(SRBC, 2007), though thousands in Wilkes-Barre were ordered to evacuate, and did so, 
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not wanting to see first-hand whether the upgraded levees (a result of Agnes) held or not. 
Of the ten gages in the Upper Susquehanna Basin, eight measured flood stages higher 
than the past record and bigger than a hundred year flood; three recorded discharges 
estimated to have a recurrence interval of five hundred years or more (USGS, 2006b). In 
areas heavily affected by Agnes, records generally stood. 
 
Figure 4.13. The Susquehanna at Vestal, NY: June 26th to July 3rd, 2006 
 
Source: National Weather Service Forecast Office, Binghamton, NY. 
http://www.erh.noaa.gov/bgm/WeatherEvents/Flood/june2006/mpe.shtml 
 
On the hydrograph in Figure 4.13, the yellow line represents a warning stage, the 
red line bankfull, the blue line moderate flooding, and the purple major flooding. Major 
flooding is usually considered to be a flood with a one percent chance or less of occurring 
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in any year. For the Susquehanna at Vestal, flood stage is 18 feet. At its peak, the river 
was estimated to have exceeded flood stage by 15 feet. The flat line on the hydrograph 
indicates that the gage was overtopped and stopped working. 
 
Figure 7.14. 24 Hour Precipitation in Northern PA and Southern NY:  
June 27th-28th, 2006 
 
Source: National Weather Service Forecast Office, Binghamton, NY. 
http://www.erh.noaa.gov/bgm/WeatherEvents/Flood/june2006/mpe.shtml 
 
Major flooding would have been more widespread had forecasters’ original 
estimations of the storm track been correct; the storm ended up 50 to 75 miles east of 
where it had been expected (Zampogna, 2006). Because most of the Susquehanna Basin 
lies west of the main stem, this shift likely reduced flood heights, subsequent damage, 
and the areal extent of the disaster dramatically. Even ‘moderate’ flooding can be 
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damaging, though. FEMA paid almost $220 million in claims (FEMA, 2007b) and a total 
of 25 counties in Pennsylvania and 12 counties in New York were declared eligible for 
some form of disaster assistance (FEMA, 2006b). Broome County received both 
individual and public assistance.  
 
Impacts 
 Figure 4.15 illustrates the areal extent of the June, 2006 floods. Depth, which 
would be a better indicator of relative impact, is not represented. The image is a screen 
capture of parcel data overlain with a flood layer in Broome County’s excellent 
interactive mapping site (www.broomegis.co.broome.ny.us). The flood extent layer was 
created by New York State Electric and Gas (NYSEG) based on data collected at peak 
flood stage. The data and representation are rough, but are the best available 
approximation of flood coverage. Castle Gardens is represented as completely inundated, 
though I spoke with several people in that neighborhood who had no water in or 
threatening their homes. Egress was cut off, however, and they were evacuated. 
 Figure 4.15 represents a general indication of impact; most neighborhoods used in 
this project were at least partially flooded. Figure 4.16 outlines both the one hundred year 
floodplain (light blue) and the five hundred year floodplain (dark blue) and is based on 
FEMA Q3 data. A comparison of the two images shows that flooding occurred in parts of 
the five hundred year floodplain, but left some areas in the one hundred year flood zone 
relatively dry. Flood Insurance Rate Maps are being updated (some date to the 1980’s), 
but even current maps are approximations. Neighborhood impacts and flood control 
structures in unincorporated Union and Vestal are described below. 
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Figure 4.15. Areal Extent of Flooding in June, 2006 
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Figure 4.16. FEMA 100 and 500 Year Floodplains 
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West Corners and West Endicott 
Figure 4.17, part of a set of neighborhood specific brochures sent out to hundred 
year floodplain residents, illustrates the Special Flood Hazard Area and levees in West 
Corners. These brochures were sent out in November, 2006 and are part of an outreach 
program associated with Union’s participation in the Community Rating System (Town 
of Union, 2006b). They can be found on Union’s website, which contains extensive 
planning information (www.townofunion.com).  
Though it sits behind a levee built in the 1980’s, the eastern portion of West 
Corners was inundated in June and some individuals were still living in FEMA trailers 
during field work. Regardless, this area is considered protected and is not part of the 
SFHA (Town of Union, 2006a). There is no levee on the western side of West Corners 
and homes bordering the Nanticoke also suffered damage. The southern levee depicted is 
on the southeast side of the creek and extends past West Endicott. This levee was not 
overtopped, but the backflow filled up and several structures on Frey Avenue were 
impacted.  
 
Endwell 
 Endwell is the most frequently flooded neighborhood in the study area (Town of 
Union, 2006a). Figure 4.18 depicts the SFHA for southeast and southwest Endwell. There 
are no levees because it was not considered cost effective to build them (Fiori, 1990). The 
neighborhood has several repetitive loss properties and Union instituted the River 
Rd/Argonne Ave buyout program in 1988 (Town of Union, 2006a). A total of 
approximately eight acres were bought through the program by 1993. The Town is trying 
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to access funding for 44 additional homes; FEMA has approved funds for 20 structures 
damaged in 2005 (Town of Union, 2006b). Many of the houses on Argonne, River Road, 
Shady Lane, Verdun and Fairmont Avenue remained uninhabited during field work. 
While homes on Riverview were still undergoing repairs, all houses were occupied, 
perhaps a reflection of differences in resources rather than impact. 
 
Figure 4.17. West Corners and West Endicott Flood Control 
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Figure 4.18. Endwell Hundred Year Floodplain 
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Fairmont Park  
 Fairmont Park also suffered severe impacts, though it is somewhat removed from 
the Susquehanna. Gray’s Creek was part of the problem, but much of the flooding was 
due to high water levels on the river preventing drainage (Town of Union, 2006a). Levees 
and gates were built in the 1980’s and the town is once again applying for funding for a 
formerly approved project that was never implemented. Figure 4.19 shows the location of 
Fairmont Park flood control structures. Flooding in June of 2006 extended to near Oak 
Street and structures on Birch, Woodland, Poplar and Barton were uninhabited for at least 
part of field work. Some remained abandoned throughout. 
 
Figure 4.19.  Fairmont Park Flood Control 
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Westover 
 Figure 4.20 illustrates Westover’s flood control structures, completed in 1958 and 
1960 (Town of Union, 2006a; 2006b). The neighborhood is bordered by both Little 
Choconut Creek and the Susquehanna, but flooding was limited in June, 2006. However, 
some residents on Onondaga did suffer significant basement and first floor damage. 
Others in the area had minor water damage.  
 
Figure 4.20.  Westover Flood Control 
 
 
Twin Orchards/Ideal Terrace 
 Sections of Twin Orchards are bordered by levees. The levees do not, however, 
run the length of the neighborhood to the gage at Pumphouse Road. Additionally, the area 
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suffers from backflow effects. Damage was extremely varied, even within the larger 
contiguous section shaded in Figure 4.10. The heaviest impacts appeared to be in the Jane 
and River Rd area, though residents of Old Vestal Rd and parts of Pearl also had 
substantial damage. Residents in both the SFHA and the five hundred year floodplain in 
this neighborhood were asked to evacuate by officials. 
 
Castle Gardens 
 Castle Gardens has no flood control structures and this higher density 
neighborhood was developed before a 1986 ordinance limiting building in the hundred 
floodplain (Town of Vestal, 2004). The north end of Meadow Lane and portions of North 
Road flood relatively often. In June of 2006, all of Meadow Lane and almost all the 
homes in the western section of Castle Gardens had some water damage. Northwest 
Loretta and Vivian are situated on a little bluff and houses located there had no damage, 
though the whole area was evacuated. Much of North Road and a few homes on Crest, 
Westview and Greenlawn remained boarded up through January.  
The Town of Vestal has erected signs delineating hundred year flood depths and 
extent in Castle Gardens since the June, 2006 flood. In the Town’s comprehensive plan, 
references to flooding emphasize improving the accuracy of floodplain boundaries as a 
means to reduce or remove “costly” insurance requirements. The plan also appears to 
equate these boundaries with “potentially catastrophic flooding” and encourages better 
mapping in order to reduce the uncertainty in future waterfront development plans (Town 
of Vestal, 2004). Maps were updated in 1998 and are again being reworked. The 
language of the comprehensive plan and the focus on map lines and regulatory 
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boundaries is reflective of the levee effect and, when combined with the (understandable) 
emphasis on development, may facilitate an increase rather than decrease in future 
damage. However, wetland preservation was also mentioned as a means to reduce flood 
impacts and official outlooks may have changed since the 2006 floods.   
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CHAPTER 5: DESCRIPTIVE RESULTS 
 
The bulk of the data analyzed for this project were collected by means of a 
structured questionnaire; questionnaires were completed in each of the seven 
neighborhoods described in Chapter 4. The questionnaire was divided into five major 
themes: 1) flood experience and loss mitigation activities, 2) general perception of flood 
risk and cause, 3) flood information infrastructure, 4) perceptions associated with specific 
flood risk descriptions, and 5) basic demographic data. For consistency of presentation, 
however, descriptive results are grouped based on the situational and cognitive factors 
outlined in Figures 2.1 and 2.2: location, socio-economic factors, experience, flood risk 
information infrastructure, and cognitive factors. Outcome factors include understanding 
of flood related uncertainty, threat perception, and general and event specific mitigative 
behavior. Data presented are in raw form; alterations made for the sake of analysis will be 
explained in Chapter 6. Qualitative data collected during the face to face surveys and 
focus groups are included in both Chapter 5 and Chapter 6.  
 
SITUATIONAL AND COGNITIVE FACTORS 
Location 
 Three variables related to location were used in this project: town, floodplain 
status, and distance from nearest major waterway. Respondents were assigned hundred 
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year floodplain status if half or more of their land parcel fell within the Special Flood 
Hazard Area (SFHA) specified in FEMA Q3 data, a digital form of the Agency’s Flood 
Insurance Rate Maps (FIRMs). Participants whose parcels were less than half covered by 
the floodplain were also assigned hundred year floodplain status if their house fell within 
the SFHA. This determination was made by personal observation of the property layout. 
Distance was measured in two dimensions from a parcel’s center to either the 
Susquehanna or Nanticoke Creek. Location results are presented in Tables 5.1 and 5.2.  
 
Table 5.1. Respondents in Floodplain by Town 
 
Union (N=60) Vestal (N=54)  
# % # % 
In 100 Year Floodplain 
(N=50) 26 43.3 24 44.4 
In 500 Year Floodplain 
(N=64) 34 56.7 30 55.6 
 
 
 
Table 5.2. Distance in Feet from Major Waterway 
 
 All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
Minimum 33 33 268 33 268 
Maximum 2727 1860 2727 1860 2727 
Mean 906.2 798.7 1025.7 831.9 964.2 
Std Deviation 526.3 490.1 543.6 507.2 537.4 
 
 
 The sample’s floodplain composition by town was fairly consistent. The Vestal 
group is the least spatially representative, as Choconut Creek residents were not 
contacted after the November floods. Vestal’s mapped residential flood risk is 
concentrated in the two areas sampled, however. The combined effect of levees and 
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regulation can be seen in the distance results; Union’s largest distance occurred in the 
hundred year floodplain of Fairmont Park. Two neighborhoods of West Corners are 
equally close to Nanticoke Creek, but a levee exempted much of the area east of Highway 
26 from regulation and turned it into what one focus group participant consistently 
referred to as a “Safe Zone.” Her home was flooded in June and she was living in a 
FEMA trailer at the time of the meeting. A similar result is evident in Vestal, where the 
parcel closest to the river was in the five hundred year floodplain.  
 
Socio-Economic Factors 
 In hazards literature, several socio-economic variables have been linked to risk 
perception and behavior. For this project, data were collected on gender, race and 
ethnicity, age, education, income, home ownership, and length of residence. Tables 5.3 
through 5.7 include demographic information for the sample. 
 
Table 5.3. Gender, Race/Ethnicity and Ownership 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64)  
# % # % # % # % # % 
Female 64 56.1 37 61.7 27 50.0 27 54.0 37 57.8 
White, Non-Lat. 110 96.5 59 98.3 51 94.4 50 100.0 60 93.8 
Own Home 108 94.7 56 93.3 52 96.3 47 94.0 61 95.3 
 
 
 Women made up fifty percent or more of the sample in all spatial categories. The 
Vestal percentage is the only one that was lower than the areally weighted estimate given 
in Chapter 4. Women were most overrepresented in Union, which had the lowest 
estimated percentage of women of any spatial category (51.6). Only four survey 
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respondents were not white and non-Latino. One minority household living in the 
hundred year floodplain was not asked to complete the survey because the English 
speaking member of the family was not yet 18; another man refused. The racial and 
ethnic make-up of those contacted was not much different than the final sample. Nor was 
the sample much different than the estimated composition of the floodplain population, 
which ranged from 93.3 to 94.7 percent white/non-Latino. 
 Most survey respondents owned, rather than rented, their homes. Sample 
percentages were much higher than the ownership rates calculated using census block 
groups. However, these ownership rates included apartment renters, while only residents 
of single family homes participated in this research. In Union, approximately 24.1 
percent of housing stock is multi-unit (US Census Bureau, 2006). Vestal has fewer multi-
unit buildings (17.7 percent). Home owners may have been somewhat overrepresented in 
the sample, but the ownership rate of the target population was likely much higher than 
the ownership percentages listed in Chapter 4.  
Length of residence was determined relative to a single date: October 1st, 2006. 
One person moved into his home the month after the floods (fully aware of what had 
occurred); one unlucky man moved in less than two weeks before the flood and had not 
yet finished unpacking. Most had lived in their homes for much longer, however, and 
shorter term residents had often moved from another part of Broome County. The median 
length of residence for the total sample was approximately 15 years. The mean was just 
under 20 years. Many had worked for Endicott-Johnson or IBM and had been in the same 
house for most of their adult lives. Others had taken over the home of a parent.  
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Table 5.4. Property Residence Time in Years 
 
 All 
(N=113) 
Union 
(N=59) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
Minimum 0.25 0.25 0.33 0.25 1 
Maximum 55 50 55 50 55 
Mean 19.1 19.7 18.4 17.9 20.1 
Std Deviation 16.2 15.9 16.6 16.0 16.5 
 
 
 The sample’s mean age was ten to 15 years higher than the central age calculated 
for the study area. That estimation included individuals under 18, though. Survey 
participants tended to be older and retired. There were more respondents in their 60’s 
than in any other decadal block and 71 percent were fifty years of age or older. This is a 
common problem in survey research and may skew results somewhat.  
 
Table 5.5. Age 
 
 All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
Minimum 19 19 20 25 19 
Maximum 86 81 86 86 81 
Mean 54.9 55.1 54.7 55.0 54.9 
Std Deviation 16.3 16.1 16.7 15.6 17.0 
 
 
 The final demographic variables for which data were collected were education 
and household income (Tables 5.6 and 5.7). Income is considered by some to be sensitive 
information and 14 people chose not to give their income level. Two people did not give 
an education level. Survey participants were generally better educated than the target 
population and approximately 98 percent of respondents had their High School diploma 
or equivalent. According to spatially weighted Census data, the percentage of the 
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population over 25 estimated to have a bachelor’s degree or higher ranged from 20.1 
percent in Union to 22.7 percent in Vestal. The percentage of participants who reported 
completing a bachelor’s degree was higher in three out of four spatial subsets as well as 
the total sample. Union was the only grouping in which the sample rate (16.7 percent) 
was lower than the estimated percentage of the population. In Vestal, almost 40 percent 
of respondents had completed higher education. 
 
 Table 5.6. Completed Education 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64)  
# % # % # % # % # % 
12th or Less 2 1.8 2 3.3 0 0 1 2.0 1 1.6 
H.S. Diploma or 
GED 24 21.1 16 26.7 8 14.8 13 26.0 11 17.2 
Some College 55 48.2 32 53.3 23 42.6 22 44.0 33 51.6 
Bachelor’s 14 12.3 3 5.0 11 20.4 5 10.0 9 14.1 
Graduate 17 14.9 7 11.7 10 18.5 7 14.0 10 15.6 
No Answer 2 1.8 0 0 1 3.7 2 4.0 0 0 
 
 
Table 5.7. Household Income Levels 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64)  
# % # % # % # % # % 
Under 20K 5 4.4 3 5.0 2 3.7 1 2.0 4 6.3 
20-35K 35 30.7 19 31.7 16 29.6 15 30.0 20 31.3 
35-50K 22 19.3 11 18.3 11 20.4 13 26.0 9 14.1 
50-65K 13 11.4 6 10.0 7 13.0 5 10.0 8 12.5 
65-80K 16 14.0 6 10.0 10 18.5 7 14.0 9 14.1 
80-100K 3 2.6 2 3.3 1 1.9 2 4.0 1 1.6 
100K+ 6 5.3 4 6.7 2 3.7 2 4.0 4 6.3 
No Answer 14 12.3 9 15.0 5 9.3 5 10.0 9 14.1 
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Based on calculations using Census Bureau data, median household income level 
for unincorporated Union was about $41,600 in 2003. Vestal’s median household income 
was approximately $51,100. Over 95 percent of survey participants made more than the 
poverty level for a family of four and in all spatial categories, the greatest proportion of 
respondents indicated that their household income ranged from 20,000 to 35,000 dollars 
per year. Because the sample group was mostly over fifty, this result was not surprising; 
many were living on pensions and income is not necessarily a measure of wealth. When 
combined with family size and age structure, however, it may be an indicator of the 
ability to refill a savings account emptied by disaster related expenses. There was not a 
great deal of difference in income distribution across spatial groups and the medians of 
all groups fell in the $35,000 to $50,000 category. The sample appeared to have had more 
formal education than the target population, but similar income levels. 
 
 
Experience 
 The first question survey participants were asked was if they had ever been 
affected by flooding. If the answer was yes, they were requested to think back to the 
worst flood they’d been affected by and describe how it affected them. The question was 
open ended and answers were used to create a five point scale of impact severity. Most, 
but not all, described the impacts of the June, 2006 floods. Results are included in Table 
5.8. About 15 percent of the total sample reported never having been affected by a flood. 
Those that had been affected were also asked how many times their home or property had 
flooded in their lifetime. This question measured frequency of experience and included 
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floods that affected past residences. Table 5.9 contains information pertaining to 
frequency.  
The classification of impact severity was based on flood level, prior use of 
flooded space, evacuation, and work impacts. No reported impact was coded as zero. The 
next level consisted of individuals who had evacuated and/or had less than one foot of 
water in an unfinished basement. Impact was categorized as medium if there was more 
than one foot in an unfinished basement or under a foot in a finished basement. Two 
participants working in the medical field were heavily impacted by the closing of 
Lourdes hospital; these individuals were also assigned a two. Impact was considered 
“High” if flood waters were more than one foot in a finished basement or less than one 
foot on the first floor. Participants assigned a four had more than one foot of water in 
their primary living area. This scale, and this research, does not include residents who 
experienced the most severe damage. Many homes in parts of Castle Gardens, Endwell, 
and Fairmont Park were still empty in January of 2007, with debris lines still visible 
under the eaves. The few who had had this sort of impact and were kind enough to talk 
were included in the highest category. 
 
Table 5.8. Severity of Impact 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
 
# % # % # % # % # % 
No Reported 
Impact 17 14.9 14 23.3 3 5.6 1 2.0 16 25.0 
Low Impact 28 24.6 9 15.0 19 35.2 3 6.0 25 39.1 
Medium Impact 25 21.9 12 20.0 13 24.1 10 20.0 15 23.4 
High Impact 22 19.3 9 15.0 13 24.1 16 32.0 6 9.4 
Extreme Impact 22 19.3 16 26.7 6 11.1 20 40.0 2 3.1 
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Approximately forty percent of participants in the hundred year floodplain 
experienced what I have called “Extreme” impact. Almost three quarters of respondents 
experienced significant damage to their living space. They still have their homes, 
however, and these terms are relative. Only three Vestal residents reported no impact, 
though over four times that many in Union were unaffected. Most of the discrepancy can 
be explained through differences in evacuation patterns. The majority of five hundred 
year floodplain residents in Castle Gardens and Twin Orchards were ordered to evacuate, 
and did so. Official evacuation in Union was less sweeping and was concentrated in the 
hundred year floodplain. 
 In Table 5.9, frequency of flooding is presented categorically, though the variable 
was measured and analyzed using a continuous scale. The largest number of experienced 
floods was eight and only six people had lived through three or more. The effect of the 
June, 2006 floods can be seen in the hundred year floodplain grouping; over 90 percent 
had been flooded, but two thirds of those people had only been flooded once. Over four 
fifths of individuals who had been flooded more than once lived in Union. All who had 
been flooded more than twice lived there. Endwell has been especially flood prone (see 
Chapter 4). It is also important to note that floods, even multiple floods, were not 
confined to the “High Risk” hundred year floodplain; half the five hundred year 
floodplain residents had experienced at least one. It is unlikely that all those floods 
occurred in another location altogether, given the long residence time of many 
respondents. 
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Table 5.9. Total Number of Times Home or Property Flooded 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
 
# % # % # % # % # % 
Never Flooded 36 31.6 17 28.3 19 35.2 4 8.0 32 50.0 
One Time 53 46.5 22 36.7 31 57.4 30 60.0 23 35.9 
Two or More 
Times 25 21.9 21 35.0 4 7.4 16 32.0 9 14.1 
 
 
 
Flood Risk Information Infrastructure 
 The questionnaire was used to gather data regarding flood information sources 
people used or came into contact with, types of flood information looked for or received, 
the frequency of exposure to flood information, and the credibility of flood information 
sources. Taken together, these factors make up an individual’s flood risk infrastructure. 
Source and type data were collected using open ended questions. Frequency and 
credibility questions were closed.  
 In this section of the survey, the June, 2006 floods were used as a reference point. 
Participants were asked to name sources they went to for flood information, sources 
which provided them information, and the type of information sought or received. This 
set of questions was asked with reference to “during the June floods” and “since the June 
floods.” Respondents’ conceptualizations of “during” were inconsistent; for several 
individuals (mostly those who had suffered severe damage), “during the floods” appeared 
to include all information exchanges related to the event and its impacts, no matter what 
the timeframe. Additionally, other participants broke the “since the flood” questions into 
two different qualitative time frames: “Well, I watched TV a lot right after it happened, 
but not for a while now.” When these patterns became evident, if a person answered that, 
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for instance, he looked online for information on river levels, the interviewer asked if he 
continued to do so. In order to reconcile these varying frames, a third time category was 
created during data entry. The length of time encompassed was somewhat fluid and was 
one reason that frequency data were not used in further analyses.  
 
During Event 
 The sources and types of information participants searched for and received 
during the event are listed in Tables 5.10 and 5.11. Only eight percent said they did not 
get information of any kind. The local governments provided the greatest proportion of 
people with information in the total sample, Vestal and the hundred year floodplain. 
Almost three quarters of Vestal residents had some contact with the local government. 
Most contact in all spatial categories consisted of fire fighters and police officers passing 
out warning leaflets the evening prior to the flood or conducting evacuations. Some did 
call local authorities (two people in Union reported no answer) looking for information 
on berm breaks and shelter locations. Union residents had much more limited interaction 
with local officials than did participants from Vestal. Most of the difference is a result of 
disparities in pre-event information dispersal and a less wholesale approach to 
evacuation. 
 Television was the most prevalent source of information in Union and the five 
hundred year floodplain, though viewership was over fifty percent in every grouping but 
Vestal. People were looking for information on projected flood levels, and as the waters 
rose, on which areas were sustaining damage, whether their own home was safe, and 
where to go for help. Many were not watching in their own homes, though, having been 
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evacuated or without power. Not everyone was satisfied with the early coverage, 
however.  
 
Table 5.10. Information Sources Searched and Received During Flood 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
 
# %* # % # % # % # % 
Local 
Government 68 59.6 28 46.7 40 74.1 36 72.1 32 50.0 
TV 64 56.1 40 66.7 24 44.4 26 52.0 38 59.4 
Friends 53 46.5 27 45.0 26 48.1 20 40.0 33 51.6 
Newspaper 38 33.3 25 41.6 13 24.1 14 28.0 24 37.5 
Family 31 27.2 18 30.0 13 24.1 18 36.0 13 20.3 
Internet 19 16.7 9 15.0 10 18.5 8 16.0 11 17.2 
Radio 19 16.7 10 16.7 9 16.7 12 24.0 7 10.9 
Relief 
Organization 3 2.6 1 1.7 2 3.7 0 0 3 4.7 
None Received 
or Searched 9 7.9 5 8.3 4 7.4 4 8.0 5 7.8 
 
 
Table 5.11. Information Types Searched and Received During Flood 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
 
# %* # % # % # % # % 
General News 72 63.2 40 66.7 32 59.3 29 58.0 43 67.2 
Flood Levels 64 56.1 35 58.3 29 53.7 26 52.0 38 59.4 
Official  Evac 
Order 53 46.5 17 28.3 36 66.7 29 58.0 24 37.5 
Evacuation 
Warning 28 24.6 10 16.7 18 33.3 15 30.0 13 20.3 
Personal 
Experience 18 15.8 10 16.7 8 14.8 6 12.0 12 18.8 
What to Do/ 
Where to Go for 
Help 
17 14.9 9 15.0 8 14.8 8 16.0 9 14.1 
Other Type 11 9.6 6 10.0 5 9.3 8 16.0 3 4.7 
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Friends were also an important source of information, as those who had evacuated 
called remaining neighbors on cell phones to check on their homes. Others looked to one 
another for advice and support, as did family members. Groups gathered to discuss the 
rising waters and government activities and failures, or to check the levels behind the 
levees and report back. Friends and family gave a few residents their first hint that 
something might be wrong. Brothers and friends in the Midwest or Florida called to ask, 
“Have you evacuated? Is everything okay?” They were answered by a confused “Why 
would we evacuate? What are you talking about?” 
In addition to the television and, later, the paper, the radio and internet were used 
to gather general news. The internet and newspaper were also searched for contact 
numbers and aid sites. Those whose homes and services were unaffected and those who 
evacuated to hotels or homes accessed real time water levels on the internet, at least until 
the Vestal gage was overtopped. On average, the sample group used three sources for two 
types of information.  
 
 
After Impact 
 The type of information sought changed somewhat after the waters receded, but 
the scope remained limited. The variety of sources people used to gather information, 
however, increased. Tables 5.12 and 5.13 include the results. On average, more sources 
were used (five), especially by hundred year floodplain residents, though again, only two 
types of information were sought or received. Most participants who were impacted 
contacted several organizations and friends or family for help.  
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Table 5.12. Information Sources Searched and Received After Impact 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
 
# %* # % # % # % # % 
FEMA 79 69.3 41 68.3 38 70.4 47 94.0 32 50.0 
Newspaper 64 56.1 36 60.0 28 51.9 33 66.0 31 48.4 
Friends 60 52.6 36 60.0 24 44.4 31 62.0 29 45.3 
TV 60 52.6 32 53.3 28 51.9 30 60.0 30 46.9 
New York State 57 50.0 28 46.7 29 53.7 38 76.0 19 29.7 
Local Gov. 53 46.5 26 43.3 27 50.0 32 64.0 21 32.8 
Relief Org. 55 48.2 29 48.3 26 48.1 32 64.0 23 35.9 
Insurance 
Companies 27 23.7 16 26.7 11 20.4 25 50.0 2 3.1 
Internet 27 23.7 14 23.3 13 24.1 14 28.0 13 20.3 
Family 25 21.9 16 26.7 9 16.7 13 26.0 12 18.8 
SBA 12 10.5 6 10.0 6 11.1 9 18.0 3 4.7 
Mental Health 
Organization 9 7.9 3 5.0 6 11.1 5 10.0 4 6.3 
None Searched 
or Received 12 10.5 4 6.7 8 14.8 0 0 12 18.8 
 
 
 
Table 5.13. Information Types Searched and Received after Impact 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
 
# %* # % # % # % # % 
Help 79 69.3 41 68.3 38 70.4 47 94.0 32 50.0 
General News 67 58.8 38 63.3 29 53.7 32 64.0 35 54.7 
Personal Impacts 44 38.6 25 41.7 19 35.2 21 42.0 23 35.9 
Insurance 29 25.4 17 28.3 12 22.2 25 50.0 4 6.3 
Meetings 27 23.7 4 6.7 23 42.6 18 36.0 9 14.1 
Water Level 12 10.5 6 10.0 6 11.1 8 16.0 4 6.3 
Local 
Involvement or 
Plans 
9 7.9 7 11.7 2 3.7 4 8.0 5 7.8 
Other 8 7.0 4 6.7 4 7.4 3 6.0 5 7.8 
 
 
Everyone looking for help contacted, or was contacted by, FEMA. Fewer reported 
accessing information from the state. Though 69 percent of the total sample was looking 
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for help, only 11 percent of the whole group and 18 percent of those in hundred year 
floodplain said they dealt with the SBA. The SBA was not overtly listed on the card 
given to participants and I believe that contact with the organization was underreported. 
Most (but certainly not all) people looking for financial assistance went to aid stations 
housing multiple agencies and organizations. Additionally, as one focus group participant 
said, the SBA loan “seemed to be the kingpin of this whole thing. If you did not apply for 
an SBA loan, nothing happened. If you did apply, even if you didn’t want to take it, 
things started to happen.” He was not alone in this sentiment and was directed to the SBA 
counter by a FEMA representative. 
FEMA, the state, the Red Cross, church groups and volunteers also went to 
affected areas with information flyers, directions, cleaning kits and instructions, as well 
as food, clothing and offers to help victims muck out their homes. Mental health 
professionals targeted the elderly. Friends and family checked on each other and provided 
assistance. Television and the newspaper provided general news to all spatial subgroups, 
but those who had been impacted also looked to them for information on where to get 
help, and how. These sources often referred readers and viewers to websites, and the 
internet was used to find general news and help information, to download forms, as well 
as to check water levels. 
Over 69 percent of participants were looking for help and almost three quarters 
had some damage to their living spaces. Less than a quarter of the total sample and only 
half of the hundred year floodplain residents reported contact with an insurance agent, 
however.  This seems very low, but prior to the flood, only 32 percent of the whole group 
said they had insurance. Approximately 57 percent of those in the hundred year 
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floodplain reported the same. A few policy holders had basement damage, but did not call 
because they knew it was not covered. Insurance company contact was probably not 
under reported by much. 
In the period shortly after impact, residents of Union and Vestal had similar rates 
of interaction with the local government. Similar percentages from both groups sought 
information and both groups of respondents wanted information about assistance. More 
than twice as many residents of Vestal were contacted by the government about meetings 
and help, however. Notice of the daily town meetings was also spread by word of mouth 
among neighbors. Most exchanges in Vestal appeared to be informational. In Union, 
there was also heated discussion among neighbors and with the government about pump 
stations not being operational, the reasons behind the seemingly quick release of water on 
the Nanticoke without warning, and government involvement in the (perceived to be) 
intentional break in a berm in Fairmont Park. Only seven respondents specifically said 
they contacted the government or talked to friends about these issues, but a larger number 
mentioned these things in response to other questions. The first two items were also 
brought up in focus group discussions.  
 
Post Response Period 
 As time went on, consumption of flood related information lessened. About 37 
percent of the total group had neither searched for nor received information since the 
period they considered the aftermath of the event (see Table 5.14). The average number 
of both sources and information types was one. The types of information sought 
expanded a bit as the pressing need for help was addressed (Table 5.15). Much of the 
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information obtained through the mass media was acquired passively, however, and 
included general updates, deadlines and information on the buyout program. After 
general news, insurance was the most common information type. Part of the group 
seeking this information was self motivated, but others were pushed into it as a result of 
conditions associated with their aid packages. Weather information was both sought and 
received. Those in the hundred year floodplain paid it particular attention and related it 
directly to potential flooding.  
Fewer people reported contact with family and friends during this period; most 
were checking on others’ recovery progress. Similar percentages of respondents 
continued to monitor river levels on the internet and in the paper as had before. Two 
consistent community trends were that Union residents appeared to rely on the newspaper 
more than those in Vestal and that in the time since the event, Vestal had a greater 
proportion of residents that did not report accessing any flood related information. 
 
Table 5.14. Sources Searched and Received since Response 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
 
# % # % # % # % # % 
Newspaper 34 29.8 24 40.0 10 18.5 14 28.0 20 31.3 
TV 34 29.8 19 31.7 15 27.8 16 32.0 18 28.1 
Local Gov. 17 14.9 14 23.3 3 5.6 11 22.0 6 11.1 
Insurance Agent 15 13.2 7 11.7 8 14.8 7 14.0 8 12.5 
Family/Friends 13 11.4 9 15.0 4 7.4 4 8.0 9 14.1 
Internet 13 11.4 8 13.3 5 9.3 8 16.0 5 7.8 
Real Estate 
Agent 3 2.6 1 1.7 2 3.7 2 4.0 1 1.6 
FEMA 1 .9 0 0 1 1.9 1 2.0 0 0 
None Searched 
or Received 42 36.8 19 31.7 23 42.6 16 32.0 26 40.6 
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Table 5.15. Information Types Searched and Received since Response 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
 
# % # % # % # % # % 
General News 41 36.0 25 41.7 16 29.6 14 28.0 27 42.2 
Insurance 15 13.2 7 11.7 8 14.8 7 14.0 8 12.5 
Weather 15 13.2 9 15.0 6 11.1 13 26.0 2 3.1 
Water Levels 13 11.4 6 10.0 7 13.0 7 14.0 6 9.4 
Personal 
Progress 10 8.8 7 11.7 3 5.6 4 8.0 6 9.4 
Town Plans/ 
Involvement 9 7.9 7 11.7 2 3.7 7 14.0 2 3.1 
Deadlines 7 6.1 7 11.7 0 0 4 8.0 3 4.7 
Help 7 6.1 7 11.7 0 0 5 10.0 2 3.1 
Buyout 5 4.4 3 5.0 2 3.7 4 8.0 1 1.6 
Other  14 12.3 7 11.7 7 13.0 5 10.0 9 14.1 
 
 
 
Total Information Sources and Types 
 Many of the sources and types of information listed in Tables 5.10 through 5.15 
overlapped. When the total number of sources and types of information each person had 
searched or received was calculated, these categories were counted only once. 
Information types with less than five associated responses were lumped into an “Other” 
category for presentation, but were treated as independent in the total count. In addition, 
if it was different from those listed, the original source of NFIP information was also 
included. Before they were asked where they first heard about the program, however, 
respondents were asked to rate their familiarity on a scale of 1, Not Familiar at All, to 7, 
Completely Familiar. Those who were not at all familiar were not asked the source of 
their NFIP information. Reported sources are presented in Table 5.16. The ranges and 
means of total source and type counts are included in Tables 5.17 and 5.18. 
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Table 5.16. Original Source of NFIP Information 
 
All 
(N=74)* 
Union 
(N=37) 
Vestal 
(N=37) 
In 100 
(N=47) 
In 500 
(N=27) 
 
# % # % # % # % # % 
Mortgage Lender 25 33.8 11 29.7 14 37.8 21 44.7 4 14.8 
Friends 19 25.7 10 27.0 9 24.3 10 21.3 9 33.3 
Insurance Agent 11 14.9 3 8.1 8 21.6 6 12.8 5 18.5 
FEMA 11 14.9 8 21.6 3 8.1 9 19.1 2 7.4 
In Insurance 
Business 3 4.1 2 5.4 1 2.7 1 2.0 2 7.4 
Real Estate 
Agent 3 4.1 3 8.1 0 0 0 0 3 11.1 
Media 2 2.7 0 0 2 5.4 0 0 2 7.4 
*Those answering 1 on NFIP Familiarity were not asked this question. 
 
Table 5.17. Total Number of Sources Searched and Received 
 
 All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
Minimum 0 1 1 4 0 
Maximum 12 11 12 12 10 
Mean 6.0 5.9 6.1 7.6 4.7 
Std Deviation 2.9 2.9 2.8 1.9 2.8 
 
 
 
Table 5.18. Total Number of Information Types Searched and Received 
 
 All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
Minimum 0 1 1 1 0 
Maximum 12 12 10 12 10 
Mean 4.3 4.1 4.6 5.3 3.5 
Std Deviation 2.4 2.5 2.3 2.4 2.0 
 
 
 
Given the federal requirements surrounding lending in the hundred year 
floodplain, it is understandable that the largest proportion of respondents cited their 
mortgage lender as introducing them to the program. The exception was the five hundred 
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year floodplain grouping, where friends were the most often mentioned source. This 
might demonstrate the importance of personal communication networks in non-regulated 
areas that perhaps have less flood experience. However, 58 percent of those living in the 
five hundred year floodplain said they were completely unfamiliar with the program. 
Over a third of the total sample felt the same. There is a lot of room for improvement; 
intensifying meaningful media coverage may help to increase discussion among friends, 
though these friends may decide collectively that insurance isn’t worth it.  
The highest number of sources and types of information searched or received by 
any individual was 12. The largest difference in means was between the hundred and five 
hundred year floodplain subsets. This was primarily a result of the differential search for 
help in the immediate post impact period. The response rates stayed fairly stable for the 
five hundred year floodplain group moving from the event stage to after impact, but were 
much higher in the hundred year subset. Community means and distributions were 
similar. Reflective of the patterns found in the results above, the number of source types 
was lower than the number of sources. The trend was most pronounced in the hundred 
year floodplain and is likely a result of the search for assistance. 
 
Credibility 
 Source credibility is also part of a flood risk information infrastructure. It is 
similar, but not identical to trust. In this question, participants were asked to rate the 
credibility of flood related information from 11 sources on a scale of one to seven. One 
indicated that the source was not credible at all and seven was considered completely 
credible. Responses of Don’t Know were also acceptable, but were treated as missing 
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values. Don’t know answers were most common for real estate agents, insurance agents, 
and the county government (“we never saw them”) and lowest for mass media outlets. 
Table 5.19 includes the range, mean and standard deviation for the total sample. For most 
sources, statistics were similar across the subgroups. Exceptions are discussed below.  
 Even though the question centered on general credibility, many participants who 
were impacted by the June floods turned it into a referendum on the source’s perceived 
performance during the disaster. This was source specific, however; family, friends, real 
estate agents, and to a certain extent, the NWS and insurance agents appeared to be 
judged by different criteria. Real estate agents had the lowest mean rating and were the 
only source not rated by at least one person as completely credible. The consistent refrain 
was “They’re just trying to sell you something. They’ll say anything.” 
   
Table 5.19. Source Credibility for Total Sample* 
 
Source (N) ** Minimum Maximum Mean Std. Dev. 
Family (N=103) 1 7 3.8 1.9 
FEMA (N=103) 1 7 4.1 1.8 
Friends (N=109) 1 7 4.1 1.7 
Town (112) 1 7 4.4 2.0 
County (N=92) 1 7 3.9 1.6 
Newspaper (N=112) 1 7 4.6 1.5 
Real Estate Agent 
(N=81) 1 6 2.0 1.2 
Television (N=113) 1 7 4.7 1.3 
National Weather 
Service (N=98) 1 7 4.9 1.6 
New York State 
(N=101) 1 7 4.1 1.5 
Insurance Agent (N=92) 1 7 3.6 1.8 
*Scale of 1, Not Credible at All, to 7, Completely Credible. 
**Remainder responded Don’t Know 
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Those who rated the National Weather Service rated it highly. Accompanying 
comments indicated that people found the organization thoroughly credible, but wished 
their information was better (and more quickly) disseminated. TV news and the 
newspaper were also rated fairly well overall, but there were spatial and temporal 
differences in perception related to television coverage. Most other sources had mean 
scores around four and similar deviations. Other sources associated with spatial variation 
were family members, town government, and county government. These variations are 
illustrated in Tables 5.20 through 5.23. 
 
Table 5.20. TV Credibility* 
 
 All 
(N=113) 
Union 
(N=59) 
Vestal 
(N=54) 
In 100 
(N=49) 
In 500 
(N=64) 
Minimum 1 2 1 2 1 
Maximum 7 7 7 7 7 
Mean 4.7 4.9 4.4 4.2 5.0 
Std Deviation 1.3 1.2 1.4 1.1 1.3 
*Scale of 1, Not Credible at All, to 7, Completely Credible. 
 
 
 
Table 5.21. Family Member Credibility* 
 
 All 
(N=103) 
Union 
(N=52) 
Vestal 
(N=51) 
In 100 
(N=44) 
In 500 
(N=59) 
Minimum 1 1 1 1 1 
Maximum 7 7 7 7 7 
Mean 3.8 3.7 3.8 4.3 3.3 
Std Deviation 1.9 1.9 1.9 1.9 1.8 
*Scale of 1, Not Credible at All, to 7, Completely Credible. 
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Table 5.22. Town Credibility* 
 
 All 
(N=112) 
Union 
(N=59) 
Vestal 
(N=53) 
In 100 
(N=50) 
In 500 
(N=62) 
Minimum 1 1 1 1 1 
Maximum 7 7 7 7 7 
Mean 4.4 3.7 5.1 4.6 4.2 
Std Deviation 2.0 1.9 1.9 2.2 1.9 
*Scale of 1, Not Credible at All, to 7, Completely Credible. 
 
 
 
Table 5.23. County Credibility* 
 
 All 
(N=92) 
Union 
(N=49) 
Vestal 
(N=43) 
In 100 
(N=38) 
In 500 
(N=54) 
Minimum 1 1 1 1 1 
Maximum 7 6 7 7 7 
Mean 3.9 3.5 4.2 3.6 4.0 
Std Deviation 1.6 1.5 1.7 1.7 1.6 
*Scale of 1, Not Credible at All, to 7, Completely Credible. 
  
TV’s credibility rating was three quarters of a point higher in the five hundred 
year floodplain than in the hundred year floodplain (t-test, p=0.002). In the hours leading 
up to the flood, most in the hundred year floodplain had a greater need for information, 
but didn’t feel they got it from the local stations. As one Vestal resident put it, “It seemed 
like the rest of the world was looking at us before we were.” Some gave TV a generally 
high rating, but qualified it with a statement like “It was okay later, but in the beginning, 
it was a 2.” There was a full point between mean ratings of family credibility (t-test, 
p=0.008). In that case, though, hundred year floodplain residents rated credibility higher. 
It may be that these people relied more heavily on their families during the June flood. 
 The largest difference in credibility occurred between Union and Vestal in the 
credibility rating of the Town government (t-test, 1.45, p<0.001). Even if they viewed the 
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state or FEMA negatively, most people in Vestal were impressed by the response and 
appreciated the consistent meetings and the past responsiveness of the local government. 
Many in Union gave glowing reports of the utility and garbage crews and firemen, and 
even a few government officials, but the general impression was one of frustration with a 
government some did not perceive to be forthright about current problems and past 
allocations and projects. I believe the county scores had less to do with any perception of 
the county and more to do with a lack of clear visibility and association as “local 
government.”  
 
Cognitive Factors 
Seeking and Sufficiency 
 Questions assessing cognitive factors were placed throughout the questionnaire 
and addressed information seeking tendencies, perceived sufficiency of information, 
knowledge, and general outlook. Most cognitive questions were closed. Seeking 
tendencies were derived from the data collected for flood risk infrastructures. Because the 
perceived need for information varied and some people had less to say, calculations were 
based on individual totals. In each of the three time frames, a percentage was calculated 
by dividing the number of sources sought by the total number of sources the individual 
came into contact with. In further analyses, these three percentages were averaged in 
order to represent a more general tendency. Mean results for each of the periods are 
included in Table 5.24.  
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Table 5.24. Average Percentage of Information Sources Sought 
 
 All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
 % SD % SD % SD % SD % SD 
During Event  57 38 67 39 47 35 51 37 62 39 
After Impact 54 38 58 39 49 37 68 30 42 40 
Post Response 31 43 35 44 26 42 44 47 21 38 
 
 Seeking activity for the total sample tended to decrease with time. Seeking 
percentages were much lower in the post response category across spatial groupings. 
However, percentages were lower in Vestal and the hundred year floodplain during the 
event than they were in the post impact period and when compared to their spatial 
opposites. This is primarily a result of patterns of official warning and evacuation orders. 
These were sources that could not be searched, but did provide information, probably 
driving down the scores. Vestal’s scores were generally lower than Union’s and may 
reflect more accessible information flowing from the local government. There was little 
difference in ratings of overall satisfaction with available flood information between the 
communities, however (see Table 5.25). Over 70 percent of the sample rated their 
satisfaction as at least a five on a seven point scale, indicating that most thought 
information was sufficient.  
  
Table 5.25. Overall Satisfaction with Flood Information* 
 
 All 
(N=112) 
Union 
(N=59) 
Vestal 
(N=53) 
In 100 
(N=49) 
In 500 
(N=63) 
Minimum 1 1 1 1 1 
Maximum 7 7 7 7 7 
Mean 4.9 4.8 5.0 5.0 4.8 
Std Deviation 1.5 1.6 1.4 1.6 1.5 
*Scale of 1, Completely Dissatisfied, to 7, Completely Satisfied. 
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Knowledge 
 Knowledge questions had to do with both general flood issues and the NFIP. 
Three out of the four questions were closed and two used self evaluation. The open ended 
question addressed factors perceived to contribute to flooding and was asked of all 
participants, regardless of experience. No card containing response possibilities was 
given to them. One person said that she had no idea and another mentioned ten separate 
contributors. The mean, however, was 3.3 and approximately 82 percent mentioned four 
factors or fewer. This pattern was consistent across categories. Table 5.26 lists specific 
conditions and the percentages of participants that mentioned them in each subset. 
 About half of the respondents mentioned heavy rain, but answers were quite 
varied and ranged from a shallow water table and antecedent moisture to management 
and planning issues. Construction and development had the second highest response rate 
overall, though lack of dredging and flood control was cited as a cause more often in 
Union and the hundred year floodplain. About half the number that called for structural 
intervention saw watersheds as connected and believed control measures pushed the 
problems somewhere else. A few mentioned both. One glaring difference is the 
percentage that cited political decisions as contributing to flooding in Union versus those 
who mentioned politics in Vestal. The issues brought up were identical to those discussed 
in the information infrastructure section.  
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Table 5.26. Factors Believed to Contribute to Flooding 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
 
# %* # % # % # % # % 
Heavy/Prolonged 
Rain 59 51.8 27 45.0 32 59.3 27 54.0 32 50.0 
Construction/Dev. 32 28.1 17 28.3 15 27.8 14 28.0 18 28.1 
Lack of Dredging 28 24.6 18 30.0 10 18.5 16 32.0 12 18.8 
Lack of Flood 
Structures 28 24.6 15 25.0 13 24.1 15 30.0 13 20.3 
Poor Sewer 
System 28 24.6 18 30.0 10 18.5 14 28.0 14 21.9 
Climate Change 23 20.2 12 20.0 11 20.4 9 18.0 14 21.9 
Lack of 
Maintenance 23 20.2 16 26.7 7 13.0 16 32.0 7 10.9 
Political 
Decisions 20 17.5 18 30.0 2 3.7 9 18.0 11 17.2 
River Change 19 16.7 9 15.0 10 18.5 9 18.0 10 15.6 
Upstream Flood 
Control 16 14.0 7 11.7 9 16.7 9 18.0 7 10.9 
Ice or Snow 15 13.2 8 13.3 7 13.0 7 14.0 8 12.5 
Landuse Change 15 13.2 9 15.0 6 11.1 8 16.0 7 10.9 
Full Dams 15 13.2 9 15.0 6 11.1 8 16.0 7 10.9 
Physical 
Characteristics 13 11.4 7 11.7 6 11.1 7 14.0 6 9.4 
Poor Planning 11 9.6 8 13.3 3 5.6 5 10.0 6 9.4 
Freak of Nature 10 8.8 4 6.7 6 11.1 4 8.0 6 9.4 
Loss of Natural 
Deterrents 8 7.0 6 10.0 2 3.7 5 10.0 3 4.7 
Infill 7 6.1 1 1.7 6 11.1 2 4.0 5 7.8 
* Respondents used multiple descriptions; percentages may not add to 100. 
  
The variety of responses indicates the sample as a whole had a fairly complex 
understanding of flood processes and hydrology. There were individuals, however, who 
described the June 2006 flood simply as a “freak of nature,” a result of conditions 
unlikely to happen again. After participants were asked to name things that contributed to 
flooding, they were asked to rate their own knowledge of flooding on a scale that ranged 
from 1, Not at All Knowledgeable to 7, Extremely Knowledgeable. There was a moderate 
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positive correlation between the number of contributors cited and the self rating 
(rho=0.37, p=0.009). Ranges and means are included in Table 5.27. The higher scores in 
the hundred year floodplain and Union may reflect the importance of experience (severity 
and frequency) in knowledge and knowledge estimation. 
  
Table 5.27. Self Rated Flood Knowledge* 
 
 All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
Minimum 1 1 1 2 1 
Maximum 7 7 7 7 7 
Mean 4.7 4.9 4.4 5.1 4.3 
Std Deviation 1.6 1.6 1.6 1.5 1.6 
*Scale of 1, Not at all Knowledgeable, to 7, Extremely Knowledgeable. 
 
  
Severity of experience may also explain part of the difference in mean scores for 
self rated familiarity with the NFIP (see Table 5.28). Those who suffered more damage 
likely had more sustained dealings with FEMA and insurance agents and had to wade 
through considerable paperwork. However, most of the difference probably resulted from 
the hundred year floodplain being a regulated area. Distribution for the total sample was 
right skewed; over a third of the participants rated themselves as completely unfamiliar 
with the program. Only three people in the hundred year floodplain rated their familiarity 
as a one; almost all had at least heard of it. However, a quarter of hundred year floodplain 
participants rated their familiarity a two, though this group is the program’s target 
population. Respondents were also asked whether or not they lived in a Special Flood 
Hazard Area. Approximately 83 percent of hundred year floodplain residents who 
answered the question correctly believed that they did. Three said they didn’t know. 
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Table 5.28. Self Rated Familiarity with NFIP* 
 
 All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
Minimum 1 1 1 1 1 
Maximum 7 7 7 7 7 
Mean 3.0 2.9 3.1 4.2 2.1 
Std Deviation 2.1 2.0 2.1 2.0 1.6 
*Scale of 1, Completely Unfamiliar, to 7, Completely Familiar. 
 
 
General Outlook 
 The final cognitive factor addressed in the survey was general outlook. Two 
closed questions asked participants to rate their agreement with statements related to 
locus of control and ambient worry. The scales ranged from 1, Strongly Disagree to 6, 
Strongly Agree. Ranges and means are included in Tables 5.29 and 5.30.  
 Distributions for control were fairly normal in all spatial subsets and centered on a 
rating of three. Participants fell into each of the categories with regards to worry as well, 
but over three quarters of the total sample answered the worry question with a rating of 
one, two, or three. There was no significant difference between the ratings of any spatial 
groups and the somewhat lopsided distribution was consistent. 
 
Table 5.29. I Have Control over What Happens to Me* 
 
 All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
Minimum 1 1 1 1 1 
Maximum 6 6 6 6 6 
Mean 3.2 3.3 3.1 3.3 3.2 
Std Deviation 1.6 1.7 1.5 1.5 1.6 
*Scale of 1, Strongly Disagree, to 6, Strongly Agree. 
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Table 5.30. I Am Constantly Worrying about Something* 
 
 All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
Minimum 1 1 1 1 1 
Maximum 6 6 6 6 6 
Mean 2.7 2.9 2.4 2.7 2.6 
Std Deviation 1.5 1.6 1.4 1.5 1.6 
*Scale of 1, Strongly Disagree, to 6, Strongly Agree 
 
 Participants were also asked to indicate the level of government, individual or 
organization that they believed had primary responsibility for protecting individuals, not 
against flooding, but flood damages. In the total sample, most people believed individuals 
themselves had primary responsibility (see Table 5.31). When combinations were 
included, about 44 percent of the sample stated that the individual had at least some 
responsibility for mitigation. The biggest difference was in the responses of the hundred 
year and five hundred year floodplain groupings (38 and 48 percent respectively). 
Additionally, those in the hundred year flood plain and those living in Union were more 
likely to say that responsibility lay with the local government. This perception in Union 
may compound the credibility and communication problems discussed above. SFHA 
residents also looked to the federal government to a greater degree than their counterparts 
and were more consistent in their responses.  
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Table 5.31. Primary Responsibility for Protecting against Flood Damages 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64)  
# % # % # % # % # % 
Individual 30 26.3 15 25.0 15 27.8 14 28.0 16 25.0 
Local Gov. 25 21.1 16 26.7 9 16.7 15 30.0 10 15.6 
State Gov. 10 8.8 3 5.0 7 13.0 2 4.0 8 12.5 
Federal Gov. 13 11.4 8 13.3 5 9.3 9 18.0 4 6.3 
Individual and 
Local Gov. 9 7.9 4 6.7 5 9.3 3 6.0 6 9.4 
All Parties 8 7.0 4 6.7 4 7.4 2 4.0 6 9.4 
All Governments 6 5.3 2 3.3 4 7.4 3 6.0 3 4.7 
Other 
Combinations 13 11.4 8 13.3 5 9.3 2 4.0 11 17.2 
 
 
 
GENERAL FLOOD RELATED PERCEPTION AND BEHAVIOR 
 Outcome factors included understanding of flood related uncertainty, threat 
perception, and general and event specific behaviors. Questions pertaining to uncertainty 
and threat were closed. Questions on mitigative behaviors were open, but participants 
were given prompts on cards to assist their recollection.  
 
Understanding Processes and Uncertainty 
 Understanding of flood related uncertainty over time and space was evaluated 
using two questions. In the description specific portion of the survey, participants were 
asked which of the described floods (hundred year flood, one percent chance, 26 percent 
chance), if any, could happen more than once in a year. They were also asked to name the 
floods whose physical size they believed could change over time. Respondents who 
answered that all of them could change and that all of them could happen more than one 
time per year were coded as understanding flood related uncertainty. Results are provided 
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in Table 5.32. Approximately 40 percent of the total sample answered “All” to both 
questions. The largest gap again occurred between the hundred and five hundred year 
floodplain groups, but statistical tests showed no distributional differences significant at 
the 0.05 level.  
 
Table 5.32. Understanding of Flood Related Uncertainty over Space and Time 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
 
# % # % # % # % # % 
Understands 
Uncertainty 46 40.4 23 38.3 23 42.6 24 48.0 22 34.4 
 
 
Threat Perception: General 
 The idea of threat contains elements of both likelihood and concern. The 
conceptual framework of this research included both. Participants were asked whether 
they considered themselves to be at high, medium, or low risk of future flooding. Policy 
treats the hundred year floodplain a high risk area, but 70 percent of SFHA residents 
believed their risk to be medium or low (see Table 5.33). Half described their risk as 
medium. Almost 60 percent in the five hundred year floodplain believed their risk of 
flooding was low, rather than medium.  
 In Vestal, less than ten percent of respondents considered their risk high, though 
many more had suffered substantial damage. Over half did say they were at medium risk 
for future flooding. In Union, where 35 percent of those interviewed had experienced 
more than one flood, more than twice as many people rated their risk high as did in 
Vestal. The greatest proportion (47 percent), though, believed their risk was low. 
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Table 5.33. Perceived Risk Level 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
 
# % # % # % # % # % 
Low Risk 48 42.1 28 46.7 20 37.0 10 20.0 38 59.4 
Medium Risk 48 42.1 19 31.7 29 53.7 25 50.0 23 35.9 
High Risk 18 15.8 13 21.7 5 9.3 15 30.0 3 4.7 
 
 Flood related concern was evaluated using the same agreement scale used for the 
cognitive variables discussed in the previous section. The statement “Flooding is one of 
my top concerns” situates flood related concern in relation to other concerns associated 
with money, family, health and other day to day difficulties. Response distributions were 
bimodal in the total sample and the two communities, in part reflecting the differences in 
response patterns between the floodplain groupings. SFHA results were left skewed, but 
seven people chose Strongly Disagree. The mean and median were indeed lower in the 
five hundred year floodplain, but one quarter of these respondents rated their relative 
concern a five or a six. Group means are included in Table 5.34. 
 
Table 5.34. Flooding Is One of My Top Concerns* 
 
 All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
Minimum 1 1 1 1 1 
Maximum 6 6 6 6 6 
Mean 3.5 3.5 3.4 4.1 2.9 
Std Deviation 1.8 1.8 1.8 1.8 1.6 
*Scale of 1, Strongly Disagree, to 6, Strongly Agree. 
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Behavior: General 
 The card given to survey participants when they were asked about mitigative 
activities included things like raising utilities above a designated flood level and 
purposely buying outside the hundred year floodplain as well as checking with neighbors 
regarding past flood levels. Table 5.35 includes a breakdown of specific measures taken 
in consideration of flooding. Insurance purchase was a separate question; results are 
included in Table 5.36. 
 
Table 5.35. General Consideration of Flooding 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
 
# %* # % # % # % # % 
Checked with 
Neighbors 
44 38.6 17 28.3 27 50.0 23 46.0 21 32.8 
Personal 
Experience 
19 16.7 12 20.0 7 13.0 10 20.0 9 14.1 
Checked SFHA 8 7.0 5 8.3 3 5.6 7 14.0 1 1.6 
Noticed 
Wall/Levee 
7 6.1 5 8.3 2 3.7 0 0 7 10.9 
Purposely Live 
out of SFHA 
5 4.4 4 6.7 1 1.9 1 2.0 4 6.3 
Modified House 
or Property 
33 28.9 18 30.0 15 27.8 21 42.0 12 18.8 
Prepared for 
Flood Event 
22 19.3 15 25.0 7 13.0 16 32.0 6 9.4 
Modified Use  7 6.1 4 6.7 3 5.6 3 6.0 4 6.3 
Nothing Done 27 23.7 12 20.0 15 27.8 7 14.0 20 31.3 
 
  
Checking with neighbors before moving in was the most common consideration 
and was most prevalent in the hundred year floodplain and Vestal. Approximately 17 
percent cited personal experience with the area as a factor when they purchased or rented 
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a home. By far the most common effort to mitigate losses was the purchase of flood 
insurance. However, less than ten percent of those in the five hundred year floodplain had 
it. Many responded when asked if they had insurance that “I was told I didn’t need it” by 
a lender or a city official or an insurance agent. Three people said that an agent wouldn’t 
sell it to them (though this may have been a stretch of the truth). It may be useful to shift 
the focus of discussions surrounding the NFIP, and perhaps the program itself, from need 
to want; how do we get people IN the program rather than OUT? Exemptions may be 
working against incentive programs like the Community Rating System. 
  
Table 5.36. Insurance 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
 
# %* # % # % # % # % 
Has Flood 
Insurance 44 38.6 20 33.3 24 44.4 38 74.0 6 9.4 
 
 
In addition to purchasing insurance, almost 30 percent of the total sample had 
modified their home or property in some way. About half had raised their utilities. Others 
sealed unused drains, installed check valves, or installed resistant materials. About 19 
percent of participants had a pump on hand and/or had worked out an easy, water 
resistant storage system so they could quickly move things to higher elevations. About 24 
percent, however, had never taken action, and had not given flooding any consideration 
when moving in.  
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Behavior: Event Specific 
 In addition to answering questions about general measures, participants were 
asked what they did, if anything, during the June floods to protect themselves or their 
property. Evacuation was included on the card used for this question, as were 
sandbagging and moving belongings. Table 5.37 lists the activities mentioned.  
 
Table 5.37. Event Specific Measures 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64) 
 
# % # % # % # % # % 
Evacuated 79 69.3 33 55.0 46 85.2 46 92.0 33 51.6 
Moved 
Belongings 51 44.7 26 43.3 25 46.3 33 66.0 18 28.1 
Visual Check 16 14.0 12 20.0 4 7.4 3 6.0 13 20.3 
Pumped 12 10.5 8 13.3 4 7.4 8 16.0 4 6.3 
Sandbagged 4 3.5 1 1.7 3 5.6 3 6.0 1 1.6 
Other Measures 18 15.8 5 8.3 13 24.1 8 16.0 10 15.6 
Nothing Done 14 12.3 11 18.3 3 5.6 2 4.0 12 18.8 
 
 As noted in previous sections, evacuation rates were higher in Vestal and the 
hundred year floodplain than in Union or the five hundred year floodplain. While over 50 
percent of participants evacuated in all spatial groups, the majority of evacuating five 
hundred year residents lived in Vestal and most of the Union evacuees lived in the SFHA. 
Two thirds of SFHA residents moved their belongings to higher ground, just “not high 
enough,” as floodwaters swamped finished basements and moved into first floor spaces.  
 Since the majority of hundred year floodplain and Vestal residents evacuated, 
most who said they visually checked flood levels lived in Union’s five hundred year 
floodplain. Others called to check on the water height. Very few people sandbagged, 
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perhaps because of the relatively abrupt onset and evacuation orders. Two who did 
sandbag were not sandbagging their own houses, but were augmenting flood control 
structures. People also mentioned gathering important papers and keepsakes, taking 
measures to protect their identity, and sneaking past barriers to check on their homes.  
 
PERCEPTION ASSOCIATED WITH SPECIFIC DESCRIPTIONS 
In addition to exploring the relationships between situational and cognitive factors 
and perceptual and behavioral outcomes, this project examined perception associated 
with three specific methods of framing policy’s benchmark flood: the hundred year flood 
(return period); a flood with a one percent chance of occurring any year (probability); and 
a flood with a 26 percent chance of occurring 30 years (cumulative probability). 
Participants were given a card with all three full descriptions printed on it. Questions in 
this portion of the survey dealt with perceived relative likelihood, relative size, temporal 
and spatial uncertainty, and concern. This section includes tables containing the results 
and brief descriptions; these results and pertinent qualitative data will be discussed in 
more detail in Chapter 6. 
 
Relative Likelihood 
 In addition to giving respondents the card with the descriptions on it, interviewers 
also read the descriptions aloud. No further explanation was given, however. Participants 
were first asked to choose the floods they thought were most and least likely to occur in 
the next year. They were also told that they could answer “All,” “Don’t Know,” or with 
any combination of descriptions. Tables 5.38 and 5.39 include the results. 
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Table 5.38. Flood Thought Most Likely to Occur within Year 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64)  
# % # % # % # % # % 
100 Year Flood 3 2.6 2 3.3 1 1.9 2 4.0 1 1.6 
1% Chance 
Flood 
28 24.6 14 23.3 14 25.9 12 24.0 16 25.0 
26% Chance 
Flood 
64 56.1 32 53.3 32 59.3 26 52.0 38 59.4 
1% and 26% 
Chance Floods 
2 1.8 2 3.3 0 0 2 4.0 0 0 
All Equal 2 1.8 0 0 2 3.7 1 2.0 1 1.6 
Don’t Know 15 13.2 10 16.7 5 9.3 7 14.0 8 12.5 
 
 
 
Table 5.39. Flood Thought Least Likely to Occur within Year 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64)  
# % # % # % # % # % 
100 Year Flood 82 71.9 44 73.3 38 70.4 34 68.0 48 75.0 
1% Chance 
Flood 
12 10.5 5 8.3 7 13.0 8 16.0 4 6.3 
26% Chance 
Flood 
1 0.9 1 1.7 0 0 1 2.0 0 0 
100 Year and 1% 
Chance Floods 
6 5.3 3 5.0 3 5.6 3 6.0 3 4.7 
All Equal 2 1.8 0 0 2 3.7 1 2.0 1 1.6 
Don’t Know 11 9.6 7 11.7 4 7.4 3 6.0 8 12.5 
 
 After hearing the descriptions and looking at the card, two people said, “These are 
all the same, right?” Neither indicated they worked in the insurance business. I then 
coded the responses as “All” and skipped to the question regarding level of concern. 
Another six people identified the hundred year flood and the one percent chance floods as 
equal. These participants were asked all the questions. Over three quarters of the total 
sample thought the hundred year flood or both the hundred year and one percent chance 
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floods were least likely to occur. The vote for most likely was split between the two 
probabilistic descriptions and patterns were similar across spatial categories. 
 
Relative Size 
 Participants were also asked to name the floods they thought were biggest and 
smallest in size. For the most part, responses for the biggest in size were logically 
consistent with answers given for the least likely (see Table 5.40). The number of people 
answering Don’t Know was identical.  
Almost 30 percent of the respondents said they didn’t know which flood was 
smallest, however, more than twice as many as indicated they weren’t sure about the 
most likely flood (see Table 5.41). Additionally, the rankings of the smallest and most 
likely floods were not logically consistent. The response rate for the 26 percent chance 
flood was less than half what it was for most likely to occur. Lack of familiarity may 
have played a role, but, just as they were for likelihood, rankings were the same in all 
spatial subsets.  
 
Table 5.40. Flood Thought Biggest in Size 
 
All 
(N=113) 
Union 
(N=60) 
Vestal 
(N=53) 
In 100 
(N=50) 
In 500 
(N=63)  
# % # % # % # % # % 
100 Year Flood 80 70.8 42 70.0 38 71.7 37 74.0 43 68.3 
1% Chance 
Flood 
10 8.8 6 10.0 4 7.5 5 10.0 5 7.9 
26% Chance 
Flood 
4 3.5 3 5.0 1 1.9 2 4.0 2 3.2 
100 and 1% 6 5.3 3 5.0 3 5.7 3 6.0 3 4.8 
All Equal 2 1.8 0 0 2 3.8 1 2.0 1 1.6 
Don’t Know 11 9.7 6 10.0 5 9.4 2 4.0 9 14.3 
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Table 5.41. Flood Thought Smallest in Size 
 
All 
(N=113) 
Union 
(N=60) 
Vestal 
(N=53) 
In 100 
(N=50) 
In 500 
(N=63)  
# % # % # % # % # % 
100 Year Flood 1 .9 1 1.7 0 0 0 0 1 1.6 
1% Chance 
Flood 
52 46.0 25 41.7 27 50.9 21 42.0 31 49.2 
26% Chance 
Flood 
25 22.1 13 21.7 12 22.6 15 30.0 10 15.9 
All Equal 2 1.8 0 0 2 3.8 1 2.0 1 1.6 
Don’t Know 33 29.2 21 36.7 12 22.6 13 26.0 20 31.7 
 
 
Understanding of Uncertainty over Time and Space 
 Questions in this section were used to link descriptions to the understanding of 
flood related uncertainty over time and space. Contrary to previous questions, 
participants were not asked to compare the descriptions to one another. There was no 
“most” or “least,” just what people thought possible or not. Respondents were asked 
which floods could happen more than once a year and which could change in size over 
time. Responses of “All” were used to construct the variable used for understanding of 
uncertainty in the general model. In these two questions, answers of “None” were also 
acceptable. Results are presented in Tables 5.42 and 5.43. 
 Because combinations were not mutually exclusive, each description was coded 
as a yes even when all of them were mentioned. Thus, the response rates for individual 
descriptions shown in the tables also include votes for “All.” In Table 5.42, for instance, 
51 people said that all of the floods described could happen more than one time per year. 
The number in the cell for the hundred year flood is 52; only one person who did not 
answer “All” thought that the hundred year flood could happen more than once. The 
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results for the other two descriptions had more independent responses. The one percent 
chance description had the highest proportion of affirmative answers in all groupings. 
There was little internal variation in the question of change over time, however, and the 
answer appeared to have little to do with descriptions themselves. Almost 90 percent of 
the survey participants replied with either All or Don’t Know.  
  
Table 5.42. Flood Could Happen More than Once in a Year 
 
All 
(N=113) 
Union 
(N=60) 
Vestal 
(N=53) 
In 100 
(N=50) 
In 500 
(N=63)  
# % # % # % # % # % 
100 Year Flood 52 46.0 24 40.0 28 52.8 27 54.0 25 39.7 
1% Chance 
Flood 
89 78.8 47 78.3 42 79.2 42 84.0 47 74.6 
26% Chance 
Flood 
76 67.3 40 66.7 36 67.9 38 76.0 38 60.3 
All 51 45.1 24 40.0 27 50.9 26 52.0 25 39.7 
None 4 3.5 2 3.3 2 3.8 2 4.0 2 3.2 
Don’t Know 9 8.0 5 8.3 4 7.5 2 4.0 7 11.1 
 
 
 
Table 5.43. Size of Flood Could Change over Time 
 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64)  
# % # % # % # % # % 
100 Year Flood 77 67.5 42 70.0 35 64.8 36 72.0 41 64.1 
1% Chance 
Flood 
76 66.7 42 70.0 34 63.0 36 72.0 40 62.5 
26% Chance 
Flood 
76 66.7 43 71.7 33 61.1 36 72.0 40 62.5 
All 74 64.9 41 68.3 33 61.1 36 72.0 38 59.4 
None 7 6.1 2 3.3 5 9.3 3 6.0 4 6.3 
Don’t Know 27 23.7 14 23.3 13 24.1 11 22.0 16 25.0 
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Relative Concern 
The final questions related specifically to the three descriptions had to do with 
concern and consisted of two parts. First, respondents were asked which of the three 
floods described on the cards concerned them the most. They were then asked to rate 
their associated level of concern on a scale ranging from, 1, Not Concerned at All to 7, 
Completely Concerned. The process was then repeated for the flood or floods perceived 
as least concerning.  
Although over 75 percent picked the hundred year flood as the biggest and about 
56 percent chose the 26 percent chance flood as most likely, 42 percent of the total 
sample said that all floods were equally concerning (see Table 5.44). This response 
probably had more to do with situational and cognitive factors than perceptions 
associated with specific descriptions and reflected both uniformly high and uniformly 
low concern levels (see Figure 5.1). The remaining participants essentially split their 
votes between the hundred year flood and the 26 percent chance flood.  
 
Table 5.44. Flood Thought Most Concerning 
 
All 
(N=114) 
Union  
(N=60) 
Vestal  
(N=54) 
In 100  
(N=50) 
In 500  
(N=64)  
# % # % # % # % # % 
100 Year Flood 33 28.9 17 28.3 16 29.6 13 26.0 20 31.3 
1% Chance Flood 6 5.3 4 6.7 2 3.7 1 2.0 5 7.8 
26% Chance Flood 22 19.3 12 20.0 10 18.5 10 20.0 12 18.8 
100 Year and 1% 
Chance Floods 
4 3.5 2 3.3 2 3.7 1 2.0 3 4.7 
1% and 26% 
Chance Floods 
1 0.9 1 1.7 0 0 1 2.0 0 0 
All Equally 
Concerning 
48 42.1 24 40.0 24 44.4 24 48.0 24 37.5 
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Figure 5.1. Concern Levels for Equal Concern: All 
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Individuals who said that all floods were equally concerning were not asked to 
name their least concerning flood. Table 5.45 breaks down the answers of the other 66 
respondents. As with the most concerning flood, two descriptions garnered over 80 
percent of the votes. The description with the highest proportion was the one percent 
chance flood, which was also considered the smallest by the most people. The hundred 
year flood, overwhelmingly considered the least likely, received the second largest 
number of affirmative answers in all spatial groups. The combined response patterns 
indicate that both perceived likelihood and perceived size might influence concern, 
though perhaps inconsistently. 
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Table 5.45. Flood Thought Least Concerning 
 
All 
(N=66)* 
Union 
(N=36) 
Vestal 
(N=30) 
In 100 
(N=26) 
In 500 
(N=40)  
# % # % # % # % # % 
100 Year Flood 21 31.8 14 38.9 7 23.3 8 30.8 13 32.5 
1% Chance 
Flood 34 51.5 18 50.0 16 53.3 14 53.8 20 50.0 
26% Chance 
Flood 8 12.1 3 8.3 5 16.7 3 11.5 5 12.5 
1% and 26% 
Chance Floods 1 1.5 1 2.8 0 0 0 0 1 2.5 
Don’t Know 2 3.0 0 0 2 6.7 1 3.8 1 2.5 
*Individuals who said that all floods were equally concerning were not included 
 
 In the total sample, mean concern associated with the most concerning flood was 
4.9, but the distribution was left skewed. In the two communities, means and distributions 
were similar. The average level of concern was higher in the hundred year floodplain 
(5.6) and lower in the five hundred year floodplain (4.3). A similar pattern occurred with 
the least concerning flood. The mean for the whole group was 3.0, while SFHA residents, 
on average, rated concern 3.6 and those living in the five hundred year floodplain gave it 
a 2.7. Wilcoxon tests showed significant distributional differences in both cases (most, 
p<0.001; least, p=0.036). For the most concerning level, left skew was substantial in the 
hundred year floodplain, but the distribution for five hundred year floodplain residents 
was fairly normal. The opposite was true for the least concerning levels; the SFHA 
distribution was relatively normal, while the five hundred year floodplain responses 
showed right skew. Figure 5.2 illustrates the difference in least concerning levels split by 
floodplains. Mean range between most and least concerning scores was just under two in 
all spatial groups. 
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Figure 5.2. Distributional Differences in Least Concerning Level:  
100 and 500 Year Floodplains 
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CHAPTER 6: ANALYSIS AND DISCUSSION 
 
This project explored four sets of research questions: 
 
1. Which situational and cognitive factors are most highly related to 
varying perceptions of flood processes and uncertainty when 
relationships between the factors are controlled? To a general 
perception of flood threat? To mitigative behavior? How are these 
outcomes related to each other? 
 
2. When relationships between them are controlled, which situational and 
cognitive factors are most highly related to varying perceptions of size, 
likelihood, uncertainty, and concern associated with specific flood risk 
messages? Messages addressed in this project include the hundred year 
flood, a flood with a one percent chance of occurring in any year, and 
a flood with a 26 percent chance of occurring in 30 years. 
 
3. Which of these flood risk messages are comparatively most effective 
with regards to understanding and/or persuasion? 
 
4. How do people describe floods and what worries them about flooding? 
How might flood risk communication be improved?  
 
Chapter 6 is divided into four sections that correspond with the sets of research questions 
above. Each section addresses any changes made to the data for the purpose of analysis, 
the specific analytic techniques employed, and the results pertinent to the question set at 
hand.  
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EXPLORING FIGURE 2.1: THE GENERAL MODEL OF PERCEPTUAL AND 
BEHAVIORAL INFLUENCES 
 
Data and Methods 
This section addresses the first set of research questions. Figure 2.1 outlines 
relationships identified in the literature between five sets of situational and cognitive 
factors and perceptual and behavioral outcomes. These relationships were modeled and 
the combined influences of variables were explored through the use of binary logistic 
regression. Table 6.1 describes which predictor variables were used in analysis and how 
they were measured. Distance, part of the location factor, was left out because 
preliminary analysis showed no significant correlations to outcome variables. This result 
is likely due to the presence of flood control structures. There was little difference in race 
or ownership status across the sample (see Table 5.3), and these demographic variables 
were also excluded from analysis. Table 6.2 explains the outcome variables. 
Eight of the measuring variables were derived from the raw data presented in 
Chapter 5. Two socio-economic variables were modified for analysis. First, the 
measurement for education was changed from an ordinal scale to a binary. Those who 
had completed a bachelor’s degree or a graduate degree were assigned a one. Those who 
had not were assigned a zero. In the income variable, the two highest categories were 
combined to make the distances between ranks more consistent.  
One of the questions related to general outlook asked what entity had primary 
responsibility for protecting individuals against flood damages. The variable used in 
analysis focused on individual responsibility. If an answer included “individuals 
themselves” or individuals in combination with another level of government or agency, 
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the participant was considered to hold the individual at least partially responsible for his 
or her own well-being.  
Two of the adjusted variables measured knowledge in some form. Respondents 
who lived in the Special Flood Hazard Area (SFHA) and also believed that they did were 
coded as having knowledge of their location as it relates to flood risk and policy. A 
participant who lived in the five hundred year floodplain and said that s/he did NOT live 
in the SFHA was coded the same way. In order to conceptualize the understanding of 
flood processes, participants were asked what kinds of things they thought contributed to 
flooding. This open ended question led to a variety of responses outlined in Table 5.45. 
These responses were then grouped into four broad cause types using factor analysis: 
natural processes; human alteration of environment; lack of flood control structures; and 
planning and management issues. The number of cause types rather than the raw number 
of causes mentioned was used to construct the measurement scale. Responses of “Don’t 
Know” were assigned a zero, so the final scale ranged from zero to four.  
The remainder of the modified variables had to do with information infrastructure 
or seeking habits. Flood Risk Infrastructure variables were first aggregated by 
source/channel (these were often conflated) and information type in order to reduce the 
number of variables. The numbers of sources and information types were highly 
correlated and were combined into a single measure; Cronbach’s alpha was 0.88. Before 
combination, both scales ranged from zero to twelve. They were weighted equally. 
Individuals who looked for many kinds of information in a variety of locations scored 
higher on the scale and were considered to have more well developed flood risk 
information infrastructures. The general credibility of flood risk information sources was 
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assessed by averaging the credibility scores of all sources to which a score was assigned. 
Sources eliciting responses of “Don’t Know” were not included. As in the original scales, 
scores could range from one to seven. Overall seeking tendencies were measured by 
averaging the percentage of sources sought in each of the three general time periods. In 
all cases, data were lost as a result of the aggregation; future analyses should focus on the 
associations between individual sources, information types and credibility scores, 
especially as they relate to information satisfaction and seeking patterns.   
Three of the binary outcome variables used in the logistic regressions were also 
derived from data presented in Chapter 5. Understanding of uncertainty was measured 
using two questions in the section of the survey dealing with flood risk descriptions. 
Participants were first asked which of the three described floods could happen more than 
once in a year. They were also asked if the described floods’ sizes could change over 
time. Respondents were considered to understand uncertainty in the timing and size of 
flooding if they answered that all described floods could happen more than once a year 
AND that the size of all of described floods could change.  
Both variables measuring threat perception were modified. Scales or distribution 
made each inappropriate for linear regression, so binaries were created. In the survey, 
participants were asked whether they thought they were at low, medium, or high risk of 
flooding in the future. Because U.S. flood policy considers the five hundred year 
floodplain to be “medium” risk and the hundred year to be a “high” risk area, these two 
answers were grouped together as an appropriate response for the entire sample (at least 
from a policy perspective). For regressions using the SFHA subset alone, only a response 
of “High” risk was coded as appropriate. 
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Table 6.1. Measurement of Situational and Cognitive Factors 
Factors Listed Variable Measuring Variable(s) Explanation 
Education Bachelors or Higher Categorical Based on 
Rank 
Income 2005 Household Income in 
(000) Dollars 
Adjusted 7 Point 
Ordinal Scale Based 
Primarily on 15K 
Increments 
Age Age in Years Unchanged Scale 
Gender Female is 1; Male is 0 Unchanged Binary 
Socio-
Economic 
Residency Years in Current Home Unchanged Scale 
Floodplain Status 100 Year is 1; 500 is 0 Unchanged Binary Location 
Community Vestal is 1; Union is 0 Unchanged Binary 
Frequency # Times Property Flooded Unchanged Scale Experience 
Impact Level Impact Severity from None 
to Extreme 
Unchanged Ordinal 
Scale  
Information 
Sources/Channels 
Information Type 
Breadth and Depth of FRI 
 
Scale Based on 
Addition of Coded 
Sources and Types (α 
= 0.88) 
Flood Risk 
Infrastructure 
(FRI) 
Credibility Average Credibility Scalar Mean of Source 
Credibility Scores 
Information 
Seeking 
Average Percentage of 
Sources Sought 
Scalar Mean of 
Seeking Percentages 
Information Gap Information Satisfaction Unchanged Scale 
Complexity of 
Understanding of Flood 
Processes 
Scale Based on 
Categories of Coded 
Responses 
Self Rated Flood 
Knowledge 
Unchanged Scale 
Self Rated NFIP 
Familiarity 
Unchanged Scale 
Knowledge 
Correct Belief Regarding 
SFHA Residence is 1 
Binary Based on 
Spatial Concordance 
General Control Unchanged Scale 
General Worry Unchanged Scale 
Cognitive 
Factors 
General Outlook 
Individual Responsible is 1 Binary Based on 
Coded Response 
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Table 6.2. Measurement of Outcomes 
 
Factors Listed Variable Measuring Variable(s) Explanation 
Perception I Understanding of 
Uncertainty 
Understanding of 
Uncertainty in Timing and 
Size of Floods 
Binary Based on 
Responses of “All” 
Perception of 
Threat 
Medium or High Risk Binary Based on Rank Perception II 
 Flooding a Top Concern Binary Based on 
Median 
General Has Insurance Unchanged Binary 
 Modified House or 
Property 
Binary Based on 
Coded Response 
 Prepared for Flood Event Binary Based on 
Coded Response 
 No Mitigative Action or 
Consideration 
Binary Based on 
Coded Response 
Event Specific Evacuation Unchanged Binary 
Behavior 
 Protected Home or 
Property 
Binary Based on 
Coded Response 
 
General concern regarding flooding was originally measured on an agreement 
scale of one to six. A binary was created using the median as a cut point. Medians 
specific to the hundred and five hundred year floodplains were used in subset analysis. 
Not surprisingly, median concern was higher in the SFHA subset than in the sample as a 
whole and lower in the five hundred year floodplain.  
Binary logistic regression was performed on each outcome variable for the entire 
sample and for each of the four spatial subsets. This division allowed for the exploration 
of model stability and subset patterns across outcomes. Potential differences in the effects 
of variables over space were also easier to identify. Logistic regression makes fewer 
assumptions about the distribution of independent variables than OLS regression and was 
more appropriate for the data set (Garson, 2007). Ordinal scales or modified Likert scales 
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with two fixed endpoints were treated as interval when there were at least five points. All 
but one of these scales (damage severity) had six or seven points. Regressions were not 
performed on outcome variables with less than ten cases in each category.  
Prior to each regression analysis, Spearman rank correlations were run for the 
outcome variable of interest and all of the situational and cognitive variables. 
Correlations were performed for each of the groupings. Only variables with correlations 
significant at the 0.05 level were included in the next step of analysis.  
Because the research was somewhat exploratory, the number of predictor 
variables was large, and the goal was parsimonious models, a forward stepwise method 
employing first order terms and based on Likelihood Ratios was used. Variables were 
entered at p=0.05 and removed at p=0.10. After a basic model was created, variables with 
correlations significant at the 0.10 level were added and the stepwise regression was then 
run again.  
Tables 6.3 through 6.10 contain information related to the final first order models 
of each outcome variable. Unless otherwise noted, Beta coefficients were significant at 
the .05 level, standard error was less than half Beta, and p>0.05 for the Hosmer-
Lemeshow goodness of fit test (if the test was appropriate). Several participants did not 
give their income level. If income was correlated to the outcome variable being 
investigated, it was included in the stepwise procedure. If income was not included in the 
final model, the stepwise procedure was run again without it in order to include more 
cases. Understanding is addressed first, threat perception second, and behavior third. 
 
 
 139
Perception I: Understanding of Flood Related Uncertainty  
In each of the initial regressions, the FRI score helped predict variation of 
understanding of uncertainty. In Vestal and the floodplain groupings, it was the only 
significant predictor. In Union, FRI overshadowed the roles of severity and general 
control. Using these two variables instead improved classification and Nagelkerke’s R². 
In the total sample, general control was added to the model in a second regression and 
improved its usefulness. Final model information is included in Table 6.3.  
 
Table 6.3. Logistic Regression for Understanding Uncertainty over Time and Space 
Grouping Model Utility % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
All 
(N=114) 19.307** .210 77.9 45.7 64.9 FRI .173 1.189 
      General Control -.281 .755 
      Constant -1.342  
U (N=60) 14.652** .294 81.1 56.5 71.7 Severity .612 1.844 
      General Control -.479 .619 
      Constant -.286  
V (N=54) 6.270* .147 87.1 60.9 75.9 FRI .154 1.166 
      Constant -1.970  
100 (N=50) 4.977* .126 69.2 58.3 64.0 FRI .172 1.188 
      Constant -2.313  
500 (N=64) 8.003** .162 88.1 36.4 70.3 FRI .168 1.183 
      Constant -2.097  
* p≤0.05  ** p≤0.01 
 
FRI had a moderate positive correlation with severity in all spatial groupings; 
generally speaking, the higher the level of experienced impact, the more sources and 
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types of information a person came in contact with. This makes sense, but the consistency 
with which FRI appears suggests that it serves as more than just a surrogate for severity. 
A better developed information infrastructure may indeed aid in the understanding of 
flood related uncertainty, perhaps by making others’ experiences and knowledge bases 
more accessible or providing corroboration. Nagelkerke’s R² for FRI alone ranged from 
approximately 0.13 percent to 0.17. Nagelkerke’s R² is an approximation of standard 
OLS R² and is usually somewhat lower (Garson, 2007). Betas and associated exponents 
were also similar across categories, indicating stability and increasing generalizability. 
The models including general control explained more of the variation in 
understanding than those consisting of just FRI. The relationship was negative, however. 
The less control people felt they had over what happened to them, the more likely they 
were to be categorized as understanding flood related uncertainty. A general sense of 
control had no statistical relationship to severity or FRI. Rather than reflecting a cognitive 
understanding gained through either information networks or direct experience, the 
“understanding” related to control is a result of general attitude. Many who rated their 
personal control low made blanket statements like “Anything can happen” when asked 
about floods occurring multiple times per year or changing size. This type of 
understanding can not be taught and, if fatalistic, might discourage action. However, it is 
not clear that either type of understanding is associated with perception of threat or 
mitigative behavior.  
 Understanding of uncertainty had the lowest average Nagelkerke’s R² and the 
lowest average percentage of cases categorized correctly of any outcome variable. While 
FRI, general control and perhaps experience may be consistent predictors of 
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understanding, most of the variance remained unexplained. A different measure of 
understanding of uncertainty (i.e. not based on specific descriptions) may lead to better 
models. However, it also appears that this research and the existing literature do not 
address some key factors that may contribute to the practical understanding of flood 
related uncertainty over time and space. More concentrated work in this area is needed. 
 
Perception II: Perception of Threat 
 Perception of flood threat was evaluated through two variables: perception of a 
medium or high risk of future flooding and the evaluation of flooding as a top concern 
relative to other life concerns. All situational and cognitive factors illustrated in Figure 
2.1 were represented in correlations to perception of medium-high flood risk and/or 
flooding as a top concern. However, after logistic regressions were performed and the 
effects of other variables controlled for, only variables in three broad categories 
remained. Final models for both outcome variables reflect the influences of socio-
economic, cognitive, and experience factors. 
 Table 6.4 includes model information for perception of medium-high risk (or high 
risk in the case of the SFHA subset). Results overlapped for the spatial groupings of All, 
Union, Vestal, and the five hundred year floodplain. The odds of medium-high risk 
perception increased up to 3.94 times (in the five hundred year floodplain) with each 
level of impact severity. Of the three group models in which it appeared, severity was 
least influential in the Union model (odds increased 2.58 times with each level of 
severity), which, unlike the other two, did not include gender. Gender appeared in the 
model for the Vestal subset as well, though no measure of experience did. The odds ratio 
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for gender was also the highest in Vestal; being a woman increased the odds of medium-
high flood risk estimation by more than a factor of eight when the effects of information 
seeking and satisfaction were controlled. 
 
Table 6.4. Logistic Regression for Medium-High Flood Risk 
Grouping Model Utility % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
All 
(N=114) 49.624** .475 72.9 83.3 78.9 Female 1.370 3.936 
      Severity 1.212 3.362 
      Years at Home -.047 .954 
      Constant -2.995  
U (N=60) 38.209** .629 82.1 81.3 81.7 Severity .949 2.582 
      NFIP Familiarity .447
a 1.564 
      Age -.055 .947 
      Constant .034  
V (N=53) 21.198** .452 63.2 79.4 73.6 Seeking .046 1.047 
      Female 2.120 8.335 
      Info Satisfaction -.781 .458 
      Constant 1.948  
100 (N=50) 12.101** .305 88.6 80.0 86.0 Times Flooded 1.559 4.752 
      Constant -3.076  
500 (N=64) 29.607** .500 81.6 73.1 78.1 Female 1.632 5.116 
      Age -.061 .941 
      Severity 1.372 3.944 
      Constant .060  
a SE is .227, slightly higher than half of Beta 
* p≤0.05  ** p≤0.01 
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Age was a successful predictor of flood risk perception in both Union and the five 
hundred year floodplain. Age was negatively correlated to the perception of a medium or 
high risk of future flooding. Researchers often use age as a measure of vulnerability due 
to decreased mobility, physical and mental health issues, and fixed incomes. However, 
older individuals may not see themselves as particularly vulnerable to certain hazards 
because the timeframe in which a disaster could happen seems to shrink with age, 
especially if an event has recently occurred. This attitude was apparent in comments like 
“I won’t be around for the next one.” If attitude is related to protective behavior, this 
could be a problem, since the elderly may have more trouble coping physically and 
financially with the impacts of hazards.  In the total sample, length of residence rather 
than age was part of the final model due to a slightly higher model χ², Nagelkerke’s R², 
and categorization rate. The variable’s practical function in the model was very similar to 
that of age in the others, though, and may reflect an analogous influence.  
In the SFHA subset, the frequency rather than the severity of flood experience 
was included in the model. No other variables appeared to be significant predictors of 
high flood risk estimation. The only model in which the odds of medium-high perception 
did not increase with experience was that of Vestal, in which cognitive variables were 
more prominent. In Vestal, the odds of perceiving the risk of future flooding to be 
medium or high increased with the percentage of sources sought and decreased with 
higher information satisfaction levels. High seeking and a perceived information gap may 
indicate a higher level of involvement and relevance (Grasmuck and Scholz, 2005) and 
their inclusion as predictors of risk perception levels is supported by literature. However, 
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gender, age, and the severity and/or frequency of experience appear to be more consistent 
predictors when controlling for other variables. 
Severity, increased age, and gender were also included in models for flooding as a 
top concern (Table 6.5). The relationship between gender and top concern was similar to 
the one between gender and risk estimation. Age did not follow the same pattern. Before 
general worry was added to the Union model, age had been included, and was associated 
with a decrease in odds. In Vestal, however, every additional year of age increased the 
odds of perceiving flooding as a top concern by about eight percent. This disparity may 
result from higher numbers of individuals moving into flood prone areas like Castle 
Gardens specifically for retirement, but more research is necessary. Of the three main 
predictors of medium-high risk perception, only severity of impact occurred in more than 
one model related to flooding as a top concern. Increases in severity levels were most 
influential in the hundred year floodplain, where impacts were most extreme, but were 
not significant in either the five hundred year floodplain or Vestal.  
 In these two spatial groupings, higher rates of information seeking led to 
increased odds of perceiving flooding as a top concern. Information seeking was the only 
predictive variable in the five hundred year grouping. In Vestal, higher levels of general 
worry were also associated with increased odds. The rate of per unit increase in odds was 
higher than in the other two groupings in which general worry appeared (total sample and 
Union). Both of those models included severity as well.  
 The remaining variables were cognitive and dealt with specific knowledge and 
self rated knowledge. The direction of self rated knowledge contradicts literature (Loges, 
1994; Grasmuck and Scholz, 2005). However, in the hundred year floodplain, it is not 
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clear that a correct assessment of SFHA status reflected learned and processed knowledge 
or a more heuristic reaction based on affect or experience. As a result, it is difficult to say 
whether knowledge is linked to attitude in this instance. Both variables occur only once, 
however, and do not appear to be as good general predictors of relative flood concern as 
severity, general worry, and, perhaps, information seeking. 
 
Table 6.5. Logistic Regression for Flood as a Top Concern 
Grouping Model Utility % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
All 
(N=112) 45.071** .442 76.3 66.0 71.4 General Worry .690 1.994 
      Severity .706 2.026 
      
Self Assessed 
Flood 
Knowledge 
.392 1.480 
      Constant -5.209  
U (N=60) 21.294** .398 73.3 73.3 73.3 Severity .862 2.369 
      General Worry .435 1.545 
      Constant -3.863  
V (N=54) 29.896** .569 90.0 79.2 85.2 General Worry 1.349 3.854 
      Seeking .041 1.042 
      Age .074 1.076 
      Constant -9.320  
100 (N=50) 19.919** .439 69.6 77.8 74.0 Severity 1.129 3.093 
      Correct SFHA 2.236 9.357 
      Female 1.642 5.165 
      Constant -7.028  
500 (N=64) 5.969* .119 67.6 56.7 62.5 Seeking .023 1.023 
      Constant -1.102  
* p≤0.05  ** p≤0.01 
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Behavior: General 
 The final outcome factor addressed in this set of analyses was behavior.  Behavior 
variables were grouped into two categories: general and event specific. Results for 
general behaviors are presented first. Regressions were run for three general mitigative 
behaviors as well as for no protective action or consideration of flooding at all. In this 
study, individuals who talked to others in their neighborhood about flooding before 
moving in were considered to have taken some action. The three behaviors analyzed were 
insurance purchase, preparation for a flood event (having a pump, having a plan, etc.) and 
modification of home or property to reduce the impacts of flooding (raising utilities, 
using flood resistant materials, installing valves, etc.). All three behaviors could have 
been undertaken after the June floods; this analysis did not account for timing. 
 
Insurance Purchase 
 A total of ten variables in four broad factors (location, experience, cognitive, FRI) 
were correlated with insurance purchase. When the effects of other variables were 
controlled, only three were included in any of the models (Table 6.6). A regression was 
not run for the five hundred year floodplain grouping because only six individuals 
claimed to have insurance.  
 Given the federal requirements regarding flood insurance and mortgages in the 
hundred year floodplain, it is not surprising that SFHA residence was a strong predictor 
of insurance purchase across spatial categories. Combinations of residence, severity, and 
NFIP familiarity resulted in an approximate R² ranging from 0.639 to 0.655 and 
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categorization rates of over 85 percent. These models did a good job of categorizing 
respondents that did not have insurance and as well as those that did.  
The model for the hundred year floodplain included only severity and was less 
sensitive; only 25 percent of individuals without insurance were classified correctly. 
Nagelkerke’s R² was less than half that of the other three models. Instead of signifying a 
weak model, however, I believe it may indicate the predictive strength and “big picture” 
stability of the variables in the remaining models, especially SFHA residence and 
severity of experienced impact. A considerable proportion of general variation was 
explained through the grouping itself.  The larger unexplained variation is probably due 
to much more highly individualized (and more difficult to measure) characteristics. The 
level of conceptual detail would need to be increased substantially in order to capture it.  
As with previous outcomes, experience variables were absent from the Vestal 
model; cognitive variables were included instead. Severity of impact and the level of 
familiarity with the NFIP were related (rho 0.521, p<0.001), but both variables were 
included in the model for the total sample. This indicates that NFIP familiarity has 
predictive value for insurance purchase outside of its relationship with impact severity. 
Other research has shown that public familiarity with the NFIP is generally low. The 
results of this study may show the practical value of campaigns to increase the visibility 
of the NFIP and its components. However, familiarity was self rated, and it does not 
reflect an understanding of the NFIP. While tempting, no conclusions can be made about 
the relationship of understanding and behavior with regards to insurance purchase.  
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Table 6.6. Logistic Regression for Insurance 
Grouping Model Usefulness % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
All 
(N=114) 72.892** .641 90.0 79.5 86.0 In 100 2.115 8.290 
      Severity .691 1.995 
      NFIP Familiarity .364 1.439 
      Constant -4.311  
U (N=60) 38.243** .655 92.5 80.0 88.3 In 100 2.406 11.088
      Severity 1.079 2.941 
      Constant -4.903  
V (N=54) 35.043** .639 83.3 87.5 85.2 In 100 2.897 18.124
      NFIP Familiarity .503 1.654 
      Constant -3.150  
100 (N=50) 11.143** .299 25.0 97.4 80.0 Severity 1.175 3.237 
      Constant -2.113  
500 (N=64) Only 6 have insurance    
* p≤0.05  ** p≤0.01 
 
 
Modification of House or Property 
Variables from all five broad factors were correlated with the modification of a 
home or property. Both SFHA residence and impact severity were correlated to 
modification in the total sample and in both communities, but only severity appeared in 
each of the models (see Table 6.7). Since severity was not correlated to modification in 
the hundred year grouping, but was in each of the other spatial groups, it may be that the 
functions of severity and SFHA residence with regards to property modification overlap. 
The conceptual model does not capture the rest of the variation in the hundred year 
floodplain grouping. 
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 For the total sample, severity of impact and income were the strongest predictors 
of modification; in both cases, the odds of action increased with higher levels. The same 
variables were included in the Union model, though their relative power was somewhat 
different. Income was not correlated to any other outcome variables, including insurance, 
in any spatial grouping. Both insurance purchase and property modification represent 
financial expenditures of varying degrees, but regulatory requirements appeared to trump 
financial considerations in the purchase of insurance. This result indicates that regulation 
can induce “proper” behavior, and works positively within regulated space. However, 
outside the regulated space (the SFHA), specific policy requirements may actually 
discourage insurance purchase. The adoption of mitigative behaviors other than insurance 
purchase was more widespread (see Tables 5.35 and 5.36). About three quarters of those 
in the hundred year floodplain had insurance; less than ten percent of five hundred year 
floodplain residents had purchased it. Double that number had made some modification 
to their home or property in order to reduce flood impacts, while a much smaller 
percentage (42 percent) of SFHA residents had modified their property than had 
purchased flood insurance. Some may consider it a trade off. 
 Severity was also included in the model for Vestal. The increase in odds related to 
impact severity levels was higher in Vestal than in either Union or the total sample. The 
Vestal model did not include demographic variables, but FRI and cognitive variables had 
predictive value. These factors were also represented in the five hundred year floodplain 
model, though the specific variables differed. The Vestal model had a much higher 
approximate R² than the models of the other spatial groupings and more successfully 
categorized respondents who had made modifications.  
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The odds of modification increased with higher levels of source credibility and 
greater complexity of understanding of flood processes. From a theoretical perspective, 
these relationships make sense; if people have confidence in the sources telling them 
what their options are, they’re more likely to take advice, whether it comes from friends 
or organizations (assuming it’s not contradictory). The inclusion of complexity of 
understanding in the model may support the contention that knowledge and 
understanding can be linked to behavior. However, it is not clear exactly how that link 
might function in this context, since complexity of understanding was not predictive of 
either understanding of flood related uncertainty or threat perception.  
 
Table 6.7. Logistic Regression for Modification of House or Property 
Grouping Model Usefulness % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
All (N=100) 25.270** .322 91.7 28.6 74.0 Severity .947 2.577 
      Income .432 1.540 
      Constant -4.691  
U (N=51) 13.700** .331 85.7 50.0 74.5 Severity .788 2.200 
      Income .570 1.769 
      Constant -4.621  
V (N=54) 28.504** .592 92.3 73.3 87.0 Severity 1.686 5.396 
      Credibility 1.368 3.929 
      Cause Types 1.185 3.270 
      Constant -15.254  
100 (N=50) No Improvement    
500 (N=64) 15.292** .343 98.1 41.7 87.5 FRI .270 1.310 
      Correct SFHA -1.657 .191 
      Constant -3.052  
* p≤0.05  ** p≤0.01 
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In the five hundred year floodplain, FRI was predictive of both understanding of 
uncertainty and property modification. This may show the influence of information 
networks on both understanding and behavior, especially in areas less consistently 
impacted. More focused study of what modifications participants made, where they got 
the ideas for specific modifications and the perceived credibility of those specific 
sources, as well as the relationship to specific types of perceived flood causes, would help 
to determine if these predictors were more than just anomalies. The negative relationship 
of correct SFHA categorization to modification in the five hundred year floodplain could 
point to either an affective (rather than cognitive) assessment and/or show the indirect 
effects of regulation. 
 
Flood Preparation 
Regressions were also run for flood preparation. Preparation might consist of 
maintaining an emergency kit, storing all important papers together in a waterproof 
container, or simply having a plan. In Vestal, only seven people had prepared and in the 
five hundred year floodplain, only six, so these groupings were not included in analysis. 
Significant correlations were found only in the total sample and in Union. In both spatial 
sets, stepwise regression resulted in only one predictive variable, severity of impact. The 
models themselves were very similar. However, Nagelkerke’s R² was 0.13 in the whole 
sample and 0.16 in Union. Additionally, the model did not categorize any of the 
affirmative responses correctly. Overall, the conceptual model appeared not to adequately 
explain preparation for a flood event. The poor performance might also be due, in part, to 
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the fact that flood preparation activities were not explicitly listed on the card given 
participants; these activities may have been underreported. 
In addition to discovering general predictors of mitigation, it may also be 
important to explore characteristics associated with inaction. Variables representing all 
five broad factors were correlated to a lack of any mitigative action or consideration of 
flooding. The resulting models were consistent in their composition, however (see Table 
6.8), and included variables from only three factors. No regression for the hundred year 
floodplain grouping was run because only two SFHA residents did not take action of any 
kind. This resulted in a complete separation in the Vestal grouping; SFHA residence was 
not included in Vestal’s model, but should be considered a predictive variable. Its 
inclusion in Union’s model was also somewhat problematic. In both groupings, stepwise 
regression selected both variables, but standard errors were large and at least one 
exponential confidence interval included one. In Union, using SFHA residence instead of 
frequency of flooding resulted in a higher affirmative categorization rate, but lower 
model χ² and approximate R². 
Experience and location are obviously related, but the magnitudes of correlation 
(rho) in this sample were moderate, ranging from 0.371 (p=0.004) in Union to 0.498 
(p<0.001) in Vestal. I believe SFHA residence in this case represents the effects of 
regulation as well as those of experience. Additionally, while impact severity was also 
related to flood frequency (and location), it did not appear in any of the models. Each 
flood experienced decreased the odds of no action by anywhere from sixty to 72 percent 
when combined with seeking, and up to 92 percent if seeking was not in the model. In 
fact, not one person who had experienced more than one flood did nothing. Increased 
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seeking behavior also decreased the odds of inaction in three out of the four models. The 
predictive variable was calculated by averaging the percentages of information sources 
sought during and after the June floods and was intended to represent a general 
disposition towards seeking. It is not surprising that this variable would be a consistent 
and significant predictor, since information seeking prior to moving in was treated as an 
action in this analysis. 
 
Table 6.8. Logistic Regression for No Action or Consideration of Flooding 
Grouping Model Usefulness % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
All 
(N=114) 42.648** .456 90.5 66.7 84.2 In 100 -2.413 .090 
      Seeking -.020 .980 
      Times Flooded -.910 .402 
      Constant 1.130  
U (N=60) 20.326** .413 90.7 58.8 81.7 Seeking -.026 .974 
      Times Flooded -1.245 .285 
      Constant 1.499  
V (N=54) 19.203** .448 97.6 30.8 81.5 Times Flooded -2.495 .082 
      Cause Types -1.420 .242 
      Constant 2.815  
100 (N=50) Only 2 took no action    
500 (N=64) 17.784** .325 77.8 75.0 76.6 Seeking -.028 .972 
      Times Flooded -.903 .405 
      Constant 1.428  
* p≤0.05  ** p≤0.01 
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Behavior: Event Specific 
 Data were collected on specific actions taken during the June, 2006 floods as well 
as general mitigative behavior for two reasons. First, evacuation behavior is of particular 
interest to emergency managers. Second, actions such as evacuation, sand bagging, etc. 
become part of experience and may influence general flood related understanding, 
attitude and behavior. Models for evacuation and the protection of house or property are 
presented here. 
Some of the general variables outlined in Table 6.1 were adjusted to be relevant to 
the specific event and to make the models more useful for emergency managers. First of 
all, severity was not included as a predictor of evacuation because evacuation itself was 
incorporated into the impact scale. Second, the number of floods a respondent had 
experienced was altered to better reflect experience levels at the time of the flood; the 
June flood itself was not included. Third, seeking percentages and FRI totals were 
adjusted to comprise only information sources and types gathered during the flood. 
Additionally, two specific information types were included in analysis (pre-evacuation 
warning information and official evacuation orders) in order to gage their impact.  
Finally, two cases were excluded from analysis; one person moved into his current home 
after the flood and another was out of the state during June. Neither could decide to 
evacuate or protect their home or property.  
 
Evacuation 
 Regressions were run for evacuation in three spatial groupings. Only two eligible 
SFHA residents did not evacuate and only seven of the 53 respondents from Vestal chose 
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to remain in their homes. The fire department and police issued official evacuation orders 
to five hundred year floodplain residents in Twin Orchards and Castle Gardens, and in 
some cases, physically removed individuals in the SFHA to waiting cars or ambulances. 
Several individuals evacuated prior to official notice, but those who stayed had to sign 
waivers. Official evacuation orders were more spatially limited in unincorporated Union.  
 Because of the different approaches to evacuation in the two communities, it was 
expected that odds of evacuation would increase with Vestal residence. However, 
correlations between Vestal and official evacuation orders were moderate, even outside 
the SFHA. Rho was 0.391 (p<0.001) in the total sample and 0.501 (p<0.001) in the five 
hundred year floodplain. Official evacuation orders increased the odds of evacuation 
more than Vestal residence in both the total sample and the five hundred year floodplain 
(see Table 6.9).  
 Official evacuation orders are not included in the Union model presented, but 
were very effective. Everyone who received them evacuated, which resulted in a 
complete separation. In the Union model, event specific FRI is basically standing in for 
official evacuation information in order to present a model that fits the imposed criteria 
and can be easily interpreted. When the official order was included instead of event FRI, 
Nagelkerke’s R² improved to 0.768 with an 89.8 classification rate. It should be 
considered a key predictor across all spatial categories.  
SFHA residence was also associated with large increases in odds in both Union 
and the total sample. In the Union model presented, the odds of evacuation increased by 
55 times if an individual lived in the hundred year floodplain. This can be explained by 
the somewhat targeted evacuation of Union and perhaps a higher level of general 
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awareness. The effect of SFHA residence can also be seen in the drop in approximate R² 
in the five hundred year floodplain grouping. Model fit in all spatial categories was good, 
though. 
 
Table 6.9. Logistic Regression for Evacuation 
Grouping Model Usefulness % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
All 
(N=112) 64.666** .624 78.8 91.1 87.5 In 100 3.421 30.607
      Vestal 1.584 4.873 
      Age -.051 .950 
      Official Evac 2.063 7.866 
      Constant 1.440  
U (N=59) 38.566** .643 80.8 87.9 84.7 In 100 4.013 55.310
      Age -.060 .942 
      Event FRI .303 1.354 
      Constant .799  
V (N=53) Only 7 didn’t evacuate    
100 (N=48) Only 2 didn’t evacuate    
500 (N=64) 30.355** .504 83.9 78.8 81.3 Vestal 1.573 4.821 
      Age -.057 .945 
      Official Evac 1.930 6.888 
      Constant 1.784  
* p≤0.05  ** p≤0.01 
 
A possible cause for concern was the consistent inclusion of age in evacuation 
models. Increased age was associated with decreased odds of evacuation in all three. If 
we assume that health problems are more likely and mobility and general strength decline 
with age, older adults are some of the people that might benefit most from evacuating 
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during a serious event. Failure to do so could be related to absence of money or family 
nearby, attachment to home, lack of a car, informational isolation, or a number of other 
factors. In targeting this population, however, care must be taken not to exacerbate the 
very conditions that might make them vulnerable. One elderly couple I spoke with in 
Vestal was still righteously angry and still recovering from the rough treatment they 
received from police during the evacuation.  
 
Protection of House or Property 
Unlike evacuation, demographic variables were not correlated to the active 
protection of structures or belongings during the June floods. The other four factors were 
represented in correlations. Regression resulted in similar models for all but one spatial 
grouping. However, the differences between the five hundred year group and the other 
models, especially that of the SFHA subset, are important.  
 Self rated flood knowledge was associated with higher odds of protective action 
in the total sample, in Vestal, and in the hundred year floodplain (see Table 6.10). This 
may reflect a combination of influences, from experience to greater awareness of past 
flood levels and impacts to more confidence in knowing what to do in the event of 
flooding. Severity of impact or SFHA residence was included in four out of the five 
models, but never together. If hundred year floodplain residence by itself was a key 
predictor, one would expect the approximate R² to be lower in the SFHA grouping. It was 
not. While the model was less sensitive than those including hundred year floodplain 
residence, Nagelkerke’s R² was higher, as it was in the Union model that included 
severity rather than floodplain residence. In Union, the combination of severity and 
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general control resulted in classification rates above 75 percent for both Yes and No 
categories.  
 
Table 6.10. Logistic Regression for Protection of Home or Personal Property 
Grouping Model Usefulness % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
All 
(N=112) 31.902** .331 75.0 70.0 72.3 In 100 1.880 6.553 
      Flood Knowledge .411 1.509 
      Constant -2.496  
U (N=59) 20.306** .389 78.6 77.4 78.0 Severity .769 2.157 
      General Control .452 1.572 
      Constant -3.735  
V (N=53) 14.182** .314 70.8 72.4 71.7 In 100 1.702 5.485 
      Flood Knowledge .437 1.548 
      Constant -2.378  
100 (N=48) 14.318** .403 30.0 97.4 83.3 Flood Knowledge .813 2.255 
      Severity .821 2.273 
      Constant -5.521  
500 (N=64) 10.535** .210 90.5 40.9 73.4 Pre-Evac Warning -2.351 .095 
      Correct SFHA -1.306 .271 
      Constant .604  
* p≤0.05  ** p≤0.01 
 
The combination of hundred year floodplain residence and self rated flood 
knowledge may in part reflect the indirect effects of regulation.  For two reasons, though, 
I think that in these models, SFHA residence and impact severity also both practically 
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represented flood levels. First, the impact severity scale incorporated evacuation (those 
who evacuated, but did not suffer flood damage were assigned an impact level of one, not 
zero), but widespread evacuation outside of the SFHA occurred only in Vestal. Second, 
most of those within the SFHA did experience flooding to some degree. The inclusion of 
general control in the Union model makes sense, but it was not correlated to protective 
action in any other grouping. 
The model for the hundred year floodplain subset illustrated the inconsistent 
effects of variables over space. The correct assessment of SFHA status had a negative 
association with protection of property during an event, just as it did with property 
modification in the analysis of general behavior. This “knowledge”, whether affective or 
cognitive, had the opposite association with relative flood concern in the hundred year 
floodplain. More interesting, however, was the decrease in odds of protection when 
individuals in the five hundred year floodplain received pre-evacuation warnings or 
information.  
Of the 13 people in the five hundred year floodplain that received this kind of 
information, only one took any precautions related to their home or possessions. In the 
hundred year floodplain, on the other hand, ALL who received or sought pre-evacuation 
information did something to protect their belongings, whether it was sandbagging the 
house or moving boxes and furniture to higher elevations. Because this circumstance 
resulted in a complete separation, pre-evacuation information was not included in the 
SFHA model. This type of information, though, may have given residents time to take 
action before the water rose too high or an official evacuation order was given. In many 
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cases, those that didn’t receive pre-evacuation information said they tried or wanted to do 
something, but there just wasn’t enough time and they had to get out quickly.  
In the five hundred year floodplain, respondents appeared not to use the time to 
protect their belongings or home, but perhaps used it to make arrangements for 
evacuation. Approximately 69 percent of five hundred year floodplain residents who 
received pre-evacuation information left their homes. These individuals did not seem to 
believe that their possessions were at risk, though over half of them experienced 
moderate or high impact. In addition to general attitude and the potential effect of 
regulation on risk perception, it would be interesting to look at the specific construction 
of messages from officials and other sources. What exactly was said? How might it relate 
to behavior? These data were not collected, however, so their influence cannot be 
assessed. 
 
Relationships of Outcome Variables 
 One purpose of this project was to explore the relationships between situational 
and cognitive variables and understanding, attitude, and behavior. These results were 
presented above. A second purpose was to look at connections between the outcome 
factors themselves. In this sample, was there an association between understanding of 
flood related uncertainty, perception of flood threat and general mitigative behavior? 
Would inclusion of these factors and event specific actions improve the basic models 
presented above? 
  The steps of analysis were similar to those described for previous analyses. First, 
correlations were run for each outcome variable. Individual regressions were then run for 
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each variable with a relationship significant at the 0.05 level. If model χ² was significant 
and the model guidelines met, then the variable was added to the set of predictors listed 
above and another stepwise regression run. A linear progression from understanding to 
attitude to behavior was not assumed, but individual general behaviors were not regressed 
on one another. The final step of analysis identified outcome factors with explanatory 
power beyond that of related situational and cognitive variables. In most cases, there was 
no model improvement.  
 Analyses were run for each of the nine outcome variables in all five spatial 
groupings. Only three models were clearly improved by the addition of variables 
measuring understanding of uncertainty, threat perception, or behavior. The results of two 
others were mixed. In four out of the five cases, threat perception helped to better explain 
variation in behavior. In the other model, risk perception aided in the prediction of 
relative concern. Table 6.11 contains the three improved models. 
In the original five hundred year floodplain model for flooding as a top relative 
concern, only one significant explanatory variable was identified. In the improved model, 
seeking percentage dropped out and was replaced by perception of medium or high risk. 
While still low, approximate R² increased and both affirmative and negative classification 
improved. Flooding as a top concern was also included in stepwise regressions for risk 
perception in all groupings except the SFHA, in which the two were not significantly 
correlated. None were improved. However, it is not really clear that a perception of 
medium or high risk leads to a higher level of relative concern. 
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Table 6.11. Improved Models by Outcome Variable and Grouping 
Outcome 
Variable and 
(Grouping) 
Model 
Usefulness 
% Correct 
Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
Flooding as 
Top Concern 
(500)  
8.978** .175 76.5 60.0 68.8 
Perception 
of Med. or 
High Risk 
1.584 4.875 
      Constant -.773  
Modified 
Home/ 
Property (100) 
5.360* .137 82.8 47.6 68.0 
Perception 
of High 
Risk 
1.473 4.364 
      Constant -.780  
Protected 
Home/ 
Property (500) 
14.787*
* .285 90.5 40.9 73.4 
Pre-Evac 
Warning -2.608 .074 
      Correct SFHA -1.388 .250 
      Flood Top Concern 1.213 3.363 
      Constant .063  
* p≤0.05  ** p≤0.01 
  
 Perception of high risk in the hundred year floodplain increased the odds of 
property modification by almost four and a half times. Nagelkerke’s R² was not high, but 
no predictive variables were identified in the initial analysis. The groupings unrelated to 
floodplain status included impact severity in their models; it is likely that some of this 
influence was accounted for by SFHA residence. Classification rates for the new model 
were broadly similar to those of the other groupings. This result supports the contention 
that threat perception may influence behavior, but this specific improvement occurred in 
only one model.  
 Flooding as a top concern, however, improved the five hundred year floodplain 
model for protection of property during the 2006, June floods. Top concern did not 
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replace any situational or cognitive variables, but was simply added. Approximate R² 
increased; classification percentages were identical. Stepwise regression also resulted in 
the inclusion of flooding as a top concern in evacuation models for both the total sample 
and for Union. The extent of model improvement was debatable, though.  
In the Union grouping, high relative flood concern took the place of age and event 
FRI and Nagelkerke’s R² for this more parsimonious model was slightly higher (0.669). 
Overall classification was the same as in the original model. However, in Union, 
everyone who received official evacuation orders did evacuate, and when this variable 
was included in stepwise regression, high concern regarding flooding had no effect. In 
the total sample, the addition of flooding as a top concern increased Nagelkerke’s R² to 
0.653. As with the Union model, overall categorization was the same, but the spread 
between Yes and No percentages was larger. Standard error was less than half Beta. The 
concern with this model was that the p-value of the Wald statistic was 0.053 and the 
exponential confidence interval included one, which would indicate no effect. The 
evacuation models are somewhat ambiguous, but the overall evidence points to an 
association between higher threat perception and increased odds of mitigative behavior.  
 
Summary and Conclusions 
 This set of analyses explored the combined effect of socio-economic status, 
location, experience, flood risk information infrastructure and cognitive factors on flood 
related understanding of uncertainty, threat perception and mitigative behavior. 
Associations between understanding, attitude and behavior were also analyzed. The 
purpose was to identify factors (and specific variables) that best explained variation in 
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perceptual and behavioral outcomes. By splitting the sample into spatial groupings, both 
general and location specific patterns were identified. Figures 6.1 and 6.2 illustrate 
revised models, the first including general mitigative behaviors and the second event 
specific behaviors. They are split to increase legibility and because any effects of event 
specific behavior on general behavior and vice versa appeared to be mediated by or 
through the other situational and cognitive factors. Relationships are positive unless 
otherwise noted. Relationships with stronger, more consistent evidence are represented 
with solid lines; dotted lines illustrate identified relationships with weaker evidence. 
 The general conceptual model outlined in Figure 2.1 did an adequate job of 
identifying key contributing factors for most outcome variables.  Models for insurance 
purchase, evacuation, perception of risk and no mitigative action were fairly strong and 
consistent. A second tier of models included those describing high relative flood concern, 
protection of home or property and modification of home or property. Models illustrating 
the understanding of flood related uncertainty and flood preparation were weak, however, 
and need substantial improvement. Reconceptualizing what constitutes understanding 
might help to identify key associations with situational and cognitive factors and better 
evaluate the relationship of understanding to attitude and behavior. 
Four areas should be addressed in future research. First, all models would benefit 
from improved measurement of understanding. Second, interactions and higher order 
functions should be employed where appropriate. Third, flood risk infrastructure needs to 
be detangled and frequency included. A lot of valuable information is currently hidden in 
the aggregation. Lastly, the influence of “outcome” variables on situational and cognitive 
factors needs to be investigated while taking into account the passage of time.
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Figure 6.1. Relationships between Situational and Cognitive Factors and Understanding, Attitude and General Behavior* 
LOCATION
Town
Floodplain Status
SOCIO-ECONOMIC
Gender
Age
Income
EXPERIENCE
Flood Frequency
Impact Severity
FLOOD RISK 
INFRASTRUCTURE
FRI
Credibility
COGNITIVE
General Control
General Worry
Complexity of Understanding
Self Reported Knowledge
NFIP Familiarity
Correct SFHA Belief
Info Seeking
UNDERSTANDING
Understanding of Flood 
Related Uncertainty 
over Space and Time
THREAT PERCEPTION
Medium/High Flood Risk
Flooding is a Top Concern
GENERAL MITIGATIVE BEHAVIOR
Insurance Purchase
Modification of Home or Property
Preparation for Event
No Mitigation or Consideration
-
-
-
-
-
 
*Relationships are between variables, not factors, and are positive unless otherwise noted. Relationships with more consistent evidence are represented with solid 
lines; dotted lines illustrate identified relationships with weaker evidence. 
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Figure 6.2. Relationships between Situational and Cognitive Factors and Understanding, Attitude and Event Behavior* 
LOCATION
Town
Floodplain Status
SOCIO-ECONOMIC
Gender
Age
Income
EXPERIENCE
Flood Frequency
Impact Severity
FLOOD RISK 
INFRASTRUCTURE
FRI
Credibility
Pre-Evac Info
Official Evac
COGNITIVE
General Control
General Worry
Complexity of Understanding
Self Reported Knowledge
NFIP Familiarity
Correct SFHA Belief
Info Seeking
UNDERSTANDING
Understanding of Flood 
Related Uncertainty 
over Space and Time
THREAT PERCEPTION
Medium/High Flood Risk
Flooding is a Top Concern
EVENT SPECIFIC BEHAVIOR
Evacuation
Protected Home or Property
-
-
-
-/+  
*Relationships are between variables, not factors, and are positive unless otherwise noted. Relationships with more consistent evidence are represented with solid 
lines; dotted lines illustrate identified relationships with weaker evidence. 
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EXPLORING FIGURE 2.2: THE MODEL OF SPECIFIC FLOOD RISK 
MESSAGES, SETTINGS, AND PERCEPTION 
 
Data and Methods 
 This section addresses the second set of research questions. Figure 2.2 represents 
specific perceptions of flood irregularity and threat as the interaction of the situational 
and cognitive factors outlined above, specific flood risk messages, and the cognitive 
setting in which the messages are introduced. Because the response rate for the focus 
groups was so low, the role of cognitive setting was not analyzed. During the face to face 
surveys, participants made comments about the descriptions (which will be discussed in 
the next section), but the interviewers did not provide additional information or remark 
on their interpretations. All processing was assumed to be heuristic rather than 
systematic.  
 The survey contained eight questions pertaining to perceived size, perceived 
likelihood, understanding of uncertainty over time and space, and relative concern. 
Participants were asked to state which of the three described floods they thought was 
most and least likely, biggest and smallest, and most and least concerning. Additionally, 
they were asked which floods they thought could happen more than once per year and 
change in size over time. Multiple responses and “Don’t Know” were acceptable 
answers. Two people said that all three descriptions referred to the same flood; six 
identified the one percent chance and the hundred year floods as equal. Tables 5.38 
through 5.45 show the distribution of responses.  
 This analysis also employed logistic regression to identify the factors that best 
explained the variation in the eight outcome variables above. Responses of “All” or 
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“Don’t Know” were also treated as outcome variables. In the original coding, each 
description was assigned a one if the answer was “All” or a zero if the answer was “Don’t 
Know”. However, these cases were not included in most regressions for individual 
descriptions. If these were included, models would not adequately reflect factors 
influential in the choice of a certain description over the others. 
  Analysis followed steps similar to those described in the previous section. 
Correlated variables were identified and then a forward stepwise regression was run with 
the same conditions. All the variables listed in Table 6.1 were included. Additionally, the 
outcome variables associated with understanding of flood related uncertainty and threat 
perception were added to the set of cognitive variables. General mitigative and 
evacuation behaviors were used as independent variables only in the regressions related 
to concern. Regressions were run for outcome variables with ten or more cases in both 
Yes and No categories. Responses to some questions concentrated heavily on one 
description of flood risk; in these circumstances, models were not created for each 
description and used only the total sample. General patterns were thus somewhat difficult 
to identify. Results for perceived relative size are presented first, followed by perceived 
likelihood, uncertainty, and relative concern. 
 
Perceived Relative Size 
 When asked to name the described flood they thought was biggest, an 
overwhelming majority of participants selected the hundred year flood. Only 14 chose 
another description, ten of whom picked a flood with a one percent chance of occurring 
in any year. An additional 12 said they didn’t know which flood was largest in size. 
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Analyses were conducted for these three options. However, no correlations were 
significant at the 0.05 level for the one percent chance flood, and only understanding of 
flood related uncertainty was correlated to Don’t Know. Model χ² was not significant, 
however. General control was the only variable associated with the choice of the hundred 
year flood as the largest. The model improved with its inclusion, but model fit and power 
were poor (see Table 6.12).  
 
Table 6.12. Logistic Regression for Biggest Flood: 100 Year Flood 
N Model Usefulness % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
 N=94 4.727* .086 0 100 85.1 General Control -.421 .656 
      Constant 3.257  
* p≤0.05  ** p≤0.01 
 
The results for the smallest perceived flood were somewhat more evenly 
distributed, though participants had a more difficult time answering the question. About 
thirty percent responded that they didn’t know which flood was smallest, which was more 
than twice the rate of the question regarding the biggest flood. This result, combined with 
the fact that only one person said that the hundred year flood was the smallest and the 
lopsided response for the biggest flood, emphasizes the heuristic power of hundred year 
flood terminology. Formal and informal communication has succeeded to a certain 
extent. The hundred year flood is familiar, resonates, and is thought of as a big flood. It is 
not clear just how big “big” is though, or whether people are concerned about it or 
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motivated to mitigate. Additionally, the hundred year flood may be so ingrained as “the 
big one” that other descriptions may not register.  
Approximately two thirds of the participants who did not respond with Don’t 
Know and selected only one description chose the one percent chance flood as the 
smallest. The remainder chose the 26 percent chance flood. Tables 6.13 and 6.14 include 
model information for all spatial categories. Though 33 people said they didn’t know 
which flood was smallest, there was not a strong pattern; no correlations were found in 
the total sample, Union, or the five hundred year floodplain. In Vestal and the hundred 
year floodplain, correlated variables (one each) did not result in model improvement. 
 
Table 6.13. Logistic Regression for Smallest Flood: 1% Chance Flood 
Grouping Model Usefulness % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
All (N=78) 9.147** .154 34.6 98.1 76.9 FRI -.155 .856 
      Constant 2.387  
U (N=39) 5.149* .170 35.7 88.0 69.2 Information Satisfaction .236 1.645 
      Constant -1.738  
V (N=39) 6.381* .213 25.0 96.3 74.4 Times Flooded -1.695 .184 
      Constant 2.367  
100 (N=36) 9.873** .323 46.7 100 77.8 Female 1.946 7.000 
      Understanding of Uncertainty -1.946 .143 
      Constant .336  
500 (N=42) 7.637** .243 36.4 93.5 78.6 FRI -.219 .803 
      Constant 2.960  
* p≤0.05  ** p≤0.01 
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Table 6.14. Logistic Regression for Smallest Flood: 26% Chance Flood 
Grouping Model Usefulness % Correct Category Model 
 χ² N R² No Yes All Variables Beta Exp 
All (N=78) 15.391** .251 88.7 36.0 71.8 FRI .186 1.204 
      Female -1.105 .331 
      Constant -2.219  
U (N=39) 5.760* .191 96.2 38.5 76.9 FRI .166 1.181 
      Constant -2.406  
V (N=39) 6.381* .213 96.3 25.0 74.4 Times Flooded 1.695 5.449 
      Constant -2.367  
100 (N=36) 9.873** .323 100 46.7 77.8 Female -1.946 .143 
      Understanding of Uncertainty 1.946 7.00 
      Constant -.336  
500 (N=42) 9.497** .304 93.8 40.0 81.0 FRI .257 1.293 
      Constant -3.492  
* p≤0.05  ** p≤0.01 
 
Because of the distribution, many of the variables in the models for the smallest 
flood were similar. In some groupings, the only difference was the direction of 
association. Only one person gave the hundred year flood as the smallest flood, so after 
the Don’t Knows and responses of All were removed, this question essentially 
represented an either/or choice.  Looking at the two sets of models together made the 
identification of important variables easier. 
 Breadth and depth of FRI was the most consistent predictor across the two sets of 
models. More developed flood risk infrastructures increased the odds of choosing the 26 
percent chance flood and decreased the odds of choosing the one percent chance flood. 
Being female, on the other hand, seemed to decrease the odds of choosing the 26 percent 
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chance flood. Frequency of flooding was correlated to both answers in multiple 
groupings, but appeared only in the Vestal model, where its directional influence was 
similar to that of FRI.  Understanding of uncertainty was correlated only in the SFHA. 
 
Perceived Relative Likelihood 
 The response patterns for the flood thought least likely to occur in the next year 
reflected the patterns of the flood thought to be the biggest. A similar number responded 
with Don’t Know (11) and only 13 people did not choose the hundred year flood. Most of 
the remainder chose the one percent chance flood. Because the response rates were so 
skewed towards the hundred year flood, the four spatial subsets were not analyzed. Table 
6.15 contains model information for the three choices that received more than ten votes. 
Since most people picked either the one percent chance description or the hundred 
year flood description, it is not surprising that the models contained similar variables with 
opposing effects. In this sample, it appears that higher levels of self assessed knowledge 
(of flood processes or the NFIP) increased the odds of a person choosing the one percent 
chance flood rather than the hundred year flood as least likely. The odds increased by 7.5 
times if a person believed that all of the described floods could happen more than once 
per year and could change in size. This may have to do with the naming of floods 
experienced in the past or, perhaps, a shift in terminology in official communications 
about the NFIP. Most, however, did select the hundred year description and models were 
fairly weak. A choice of Don’t Know was not associated with any type of knowledge or 
understanding. Instead, higher levels of general worry were associated with a decrease in 
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the odds that a person chose Don’t Know. This may be a result of worriers being more 
invested in possible dangers or having greater general discomfort with uncertainty. 
 
Table 6.15. Logistic Regression for Least Likely Flood: Total Sample 
Response Model Usefulness % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
100 Year 
Flood 
(N=95) 
16.160** .284 23.1 93.9 84.2 Self Reported Knowledge -.515 .598 
      Understanding of Uncertainty -2.073 .126 
      Constant 5.603  
1% Chance 
Flood 
(N=95) 
12.770** .237 98.8 16.7 88.4 Understanding of Uncertainty 2.016 7.508 
      NFIP Familiarity .325 1.385 
      Constant -4.162  
Don’t 
Know 
(N=114) 
10.544** .188 100 0 90.4 General Worry -1.084 .338 
      Constant -.131  
* p≤0.05  ** p≤0.01 
 
No relationship was found between Don’t Know answers and the flood perceived 
as most likely. These 15 cases were removed for analyses of individual descriptions and 
only three of the remaining participants chose the hundred year flood by itself as most 
likely. About 30 percent chose the one percent flood and two thirds chose the 26 percent 
chance flood. The models presented in Tables 6.16 and 6.17 consist of similar variables 
with opposite signs and once again reflect what was basically an either/or choice. 
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There were few discernible patterns regarding the most likely flood across the 
total sample and the two communities. Perhaps people are not used to thinking about a 
flood as being “most likely”. Once the hundred year flood was dismissed because it was 
considered unlikely, participants might have reacted to the numbers and timeframes in 
the less familiar terms. The mechanics behind this type of heuristic response, and 
subsequent results, may be difficult to predict within the project framework.  
 
Table 6.16. Logistic Regression for Most Likely Flood: 1% Chance Flood 
Grouping Model Usefulness % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
All (N=95) No Correlations    
U (N=48) No Correlations    
V (N=47) No Improvement    
100 (N=40) 5.995* .197 100 0 70.0 Understanding of Uncertainty -1.897 .150 
      Constant -.182  
500 (N=55) 10.158** .241 94.9 25.0 74.5 Self Rated Knowledge -.470 .625 
      General Control .486 1.626 
      Constant -.690  
* p≤0.05  ** p≤0.01 
 
The lack of correlation in the total sample and communities could indicate a 
difference in important variables in floodplain groupings, though patterns may be a result 
of stepwise regression conforming to the data.  However, both understanding of 
uncertainty and self rated knowledge also appeared in models for the least likely flood. 
Locus of control was a consistent predictor in the five hundred year floodplain and, like 
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understanding of uncertainty, occurred in models of relative perceived size. The direction 
of influence for variables in models of both size and likelihood was logically consistent. 
More qualitative research is required to explore the possible reasons behind the 
relationships of these variables to the perceived likelihood and size of particular flood 
descriptions. No literature exists with which to compare these results. 
 
Table 6.17. Logistic Regression for Most Likely Flood: 26% Chance Flood 
Grouping Model Usefulness % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
All (N=95) No Correlations  .186 1.204 
U (N=39) 5.115* .167 60.0 66.7 64.1 Income .600 1.822 
      Constant -1.319  
V (N=47) No Correlations    
100 (N=40) 5.077* .164 0 100 65.0 Understanding of Uncertainty 1.609 5.00 
      Constant 0  
500 (N=55) 12.922** .295 35.3 97.4 78.2 Self Rated Knowledge .501 1.650 
      General Control -.607 .545 
      Constant .913  
* p≤0.05  ** p≤0.01 
 
 
 
Uncertainty over Space and Time 
 Participants were asked which of the described floods they thought could happen 
more than one time per year as well as which floods they believed could change over 
time. Because these questions were used to evaluate overall understanding of flood 
related uncertainty over time and space, understanding was not included as an 
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independent variable in the following analyses. Additionally, it was expected that the 
models for responses of “All Could Change” and “All Could Happen More than Once per 
Year” would be similar to the ones for understanding of uncertainty presented in the 
previous subchapter. Indeed, FRI was correlated in all of the groupings examining 
potential frequency and in four out of the five groupings looking at change in size over 
time. FRI was a consistent predictor across both sets of models. Additionally, three model 
configurations for “More than Once per Year” were almost identical (see Tables 6.3 and 
6.18).  
 
Table 6.18. Logistic Regression for More than Once per Year: All 
Grouping Model Usefulness % Correct Category Model 
 χ² N R² No Yes All Variables Beta Exp 
All 
(N=104) 14.976** .179 56.6 64.7 60.6 FRI .171 1.186 
      Constant -1.869  
U (N=55) 15.246** .325 80.6 62.5 72.7 General Control -.486 .615 
      Severity .683 1.980 
      Constant -.189  
V (N=49) 4.896* .127 40.9 66.7 55.1 FRI .144 1.155 
      Constant -1.383  
100 (N=48) 6.508* .169 68.2 73.1 70.8 FRI .206 1.229 
      Constant -2.480  
500 (N=56) 13.288** .283 77.4 60.0 69.6 FRI .128 1.200 
      Vestal 1.340 3.818 
      Constant -2.472  
* p≤0.05  ** p≤0.01 
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There was little variation in response to the question of change in size over time; 
most participants (64 percent) said that all of them could change. Another 24 percent said 
they didn’t know. None of the individual descriptions had ten affirmative responses, so 
analyses were performed only for choices of All and Don’t Know.  Because of the lack of 
internal variation, all cases were included. Tables 6.19 and 6.20 provide model 
information for All and Don’t Know.  
In addition to FRI, complexity of understanding increased the odds of a 
participant responding that all of the described floods could change over time. Direct 
experience or the ability to access other people’s experience through information 
networks might seed the idea that a flood of any size could happen more than once a year. 
Those same networks might also provide information on management strategies, pump 
breakdowns, global warming, development plans and environmental conditions, all of 
which were cited as direct or indirect causes of flooding (see Table 5.26). Individuals 
who believe multiple factors interact to produce flooding may be more likely to 
understand that, as those factors change, so do hydrologic results. If messages are 
reinforced, information networks could be particularly important in areas where direct 
experience with flooding or changing conditions is limited (i.e. parts of the five hundred 
year floodplain). 
However, none of the models was particularly good, and in Union, general control 
was the only variable correlated to a belief that all the described floods could change over 
time. Odds decreased as a sense of control increased, a pattern found in Table 6.18 as 
well. The combined results presented in Tables 6.3, 6.18, and 6.19 suggest that access to 
experience and information, complexity of understanding of flood processes, and locus of 
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control all helped to explain understanding of uncertainty, though the project’s 
conceptual framework did not adequately address most of the variation in perception. 
 
Table 6.19. Logistic Regression for Change in Size over Time: All 
Grouping Model Usefulness % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
All 
(N=114) 16.790** .189 37.5 87.8 70.2 FRI .188 1.125 
      Complexity of Understanding .264 1.865 
      Constant -1.779  
U (N=60) 5.207* .111 15.8 90.2 66.7 General Control -.406 .666 
      Constant 2.189  
V (N=54) 8.442** .196 38.1 75.8 61.1 FRI .186 1.204 
      Constant -1.440  
100 (N=50) No Improvement    
500 (N=64) 9.013** .178 57.7 76.3 68.8 Complexity of Understanding 1.013 2.753 
      Constant -1.470  
* p≤0.05  ** p≤0.01 
 
FRI was also correlated to answers of Don’t Know in four of the five groupings 
for change in size over time. In the total sample, in Union, and in the five hundred year 
floodplain, a more developed FRI decreased the odds of a Don’t Know answer. 
Possession of a Bachelor’s degree functioned similarly in subset models that did not 
include FRI. In the hundred year floodplain, no one with a Bachelor’s degree or higher 
gave an answer of Don’t Know. A well developed flood risk infrastructure and a degree 
may both provide access to somewhat specialized information and serve to increase 
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confidence in one’s opinions. Though approximate R² was generally higher than for 
responses of All, model fit was relatively poor, especially in Union and the SFHA.  
 
Table 6.20. Logistic Regression for Change in Size over Time: Don’t Know 
Grouping Model Usefulness % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
All 
(N=112) 17.419** .215 98.8 29.6 82.1 FRI -.152 .859 
      Bachelor’s -1.608 .200 
      Constant .534  
U (N=60) 6.129* .147 100 7.1 78.3 FRI -.166 .847 
      Constant .289  
V (N=52) 13.551* .340 87.2 53.8 78.8 Bachelor’s -2.735 .065 
      
Medium/High 
Risk 
Perception 
-1.536 .215 
      Constant .431  
100 (N=48) 7.358** .216 100 0 77.1 Bachelor’s Separation 
500 (N=64) 15.926** .326 95.8 56.3 85.9 FRI -.352 .703 
      Constant 1.217  
* p≤0.05  ** p≤0.01 
 
All cases were included in the analyses of change in size over time. All data were 
initially retained for analyses regarding floods occurring more than once a year as well. 
After Don’t Know responses were examined, these ten cases were removed, however. 
Responses of All, the one percent chance flood alone, the 26 percent chance flood alone, 
and both the one percent chance and the 26 percent chance floods were then evaluated. 
For this particular analysis, the above choices were coded as mutually exclusive. Only 
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one person chose the hundred year flood by itself as possibly occurring more than once 
per year, so no tests were performed for this description.   
Because of the distributions, subset analyses were not conducted for responses of 
Don’t Know, the 26 percent description, or the one percent and 26 percent flood 
combination. No correlations were found for either the one percent/26 percent 
combination or the 26 percent flood. Regression results for Don’t Know and for the one 
percent description are included in Tables 6.21 and 6.22. 
As it was for responses of Don’t Know regarding change in size over time, FRI 
was a key predictor of Don’t Know answers for floods happening more than one time per 
year. FRI had a similar relationship to the one percent chance description once Don’t 
Know responses were removed, however. Of those who had an opinion about this 
question (even if it was “None”), people with less well developed information 
infrastructures were more likely to say that ONLY the one percent chance flood could 
happen more than one time per year. The effect was most pronounced in the five hundred 
year floodplain grouping. These results suggest that the one percent description may be 
more effective than the others in conveying flood related uncertainty to people with little 
direct or indirect experience and information.  
 
Table 6.21. Logistic Regression for More than Once per Year: Don’t Know 
Grouping Model Usefulness % Correct Category Model 
 χ² N R² No Yes All Variables Beta Exp 
All 
(N=114) 15.228** .279 100 10.0 92.1 FRI -.296 .744 
      Constant -4.456  
* p≤0.05  ** p≤0.01 
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Table 6.22. Logistic Regression for More than Once per Year: 1% Chance Flood 
Grouping Model Usefulness % Correct Category Model 
 χ² N R² No Yes All Variables Beta Exp 
All 
(N=104) 17.361** .236 100 30.4 84.6 FRI -.234 .791 
      Constant .919  
U (N=55) 12.397** .303 97.6 38.5 83.6 FRI -.277 .758 
      Constant 1.244  
V (N=49) 5.274* .160 100 20.0 83.7 FRI -.189 .828 
  Constant .529  
100 (N=48) Only 7 Yes    
500 (N=56) 20.527** .440 95.0 50.0 82.1 FRI -.427 .653 
      Constant 2.094  
* p≤0.05  ** p≤0.01 
 
 
 
Relative Concern 
 The final outcome factor addressed in this section is relative concern. Participants 
were asked which of the three floods described on the cards concerned them the most and 
which concerned them the least. They were then asked to rate their associated concern 
levels on a scale of one to seven. Approximately 42 percent said that the floods were 
equally concerning. Responses of “Equally Concerning” did not differentiate between 
those with high levels of concern and those who thought that none of floods were of 
much concern. However, 18 of the 48 individuals (38 percent) who said the floods were 
equally concerning rated their concern as seven out of seven points; the median was five. 
Table 6.23 includes model information for undifferentiated responses of “Equally 
Concerning.”  
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Table 6.23. Logistic Regression for Equally Concerning 
Grouping Model Usefulness % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
All 
(N=114) 14.015** .156 74.2 60.4 68.4
Understanding 
of Uncertainty 1.481 4.339 
      Constant -.947  
U (N=60) 4.236* .092 72.2 54.2 65.0 Understanding of Uncertainty 1.123 3.073 
      Constant -.860  
V (N=54) 28.396** .548 86.7 75.0 81.5 Understanding of Uncertainty 2.302 9.989 
      Individual Responsibility 2.186 8.900 
      Evacuated 3.235 25.396
      NFIP Familiarity -.523 .593 
      Constant -3.429  
100 (N=50) 6.585* .165 69.2 66.7 68.0 Understanding of Uncertainty 1.504 4.500 
      Constant -.811  
500 (N=64) 16.447** .309 97.5 37.5 75.0 Understanding of Uncertainty 1.791 5.998 
      Individual Responsibility 1.861 6.431 
      Constant -2.176  
* p≤0.05  ** p≤0.01 
 
Only one variable, understanding of uncertainty, occurred in the model for every 
spatial grouping. This may indeed indicate an intellectual or affective understanding of 
the uncertainty of all flood risk estimations and environmental conditions. Based on 
participant commentary, though, I believe that in this model the variable also represented 
a tendency to lump all flooding into one mental box and treat it as a condition that either 
affected the respondent or didn’t. Flooding itself, rather than the specific description of 
flood risk (since most thought they were different floods), became the important 
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reference. However, Nakelkerke’s R² was low and the Hosmer-Lemeshow test did not 
show good fit for the models in which understanding was the only variable. Additional 
patterns were identified when the group was divided between those with relatively high 
levels and relatively low levels of concern. 
Individuals were assigned to the high concern group if they rated concern a six or 
a seven. The low concern group consisted of those whose concern level was a one, two or 
three on the seven point scale. Two separate logistic regressions were run after 
determining significant correlations. Flooding as a top concern was not included as an 
independent variable because of conceptual overlap. Model information for high and low 
concern is presented in Table 6.24. 
Perception of medium or high risk of future flooding was included as a strong 
predictor in both models.  The odds respondents rating specific concern a six or seven 
increased by over 15 times if they believed themselves to be at medium or high risk of 
flooding in general. A person who thought their risk of future flooding was low was 
much more likely to be relatively unconcerned about all three specific floods. This 
supports the argument made above that the choice of all descriptions as equally 
concerning may, at least in part, be a result of participants treating flooding as a condition 
without gradation. In addition, the association of risk perception to concern levels here 
validates linking risk perception and flood related concern in the general model (Figure 
6.1). General control was also predictive of flooding as a top relative concern.  
 
 
 
 184
Table 6.24. Logistic Regression for Equally Concerning: High and Low Concern 
Response Model Usefulness % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
High 
Concern 
(N=48) 
18.584** .482 68.0 82.6 75.0
Med/High 
Risk 
Perception 
2.735 15.408
      General Control -.668 .513 
      Constant .125  
Low 
Concern 
(N=48) 
27.145** .600 93.8 81.3 89.6
Med/High 
Risk 
Perception 
-2.265 .104 
      NFIP Familiarity -1.049 .350 
      Constant 2.766  
* p≤0.05  ** p≤0.01 
 
In Vestal, NFIP familiarity had a negative relationship to a person’s choosing all 
floods as equally concerning. NFIP familiarity also appeared in the model for low 
concern levels within that group. It may be that individuals more familiar with the NFIP 
are more concerned about the description they most associate with the area the NFIP 
regulates (hundred year floodplain). Among those that rate all floods as equally 
concerning, lack of NFIP familiarity may represent a lack of information and/or 
experience. 
The 48 participants who responded that all floods were equally concerning were 
not included in analyses of least concerning and most concerning floods. The four people 
who identified the hundred year flood and the one percent chance flood as identical were 
also removed. All voted this flood as the most concerning. All but six of the remaining 62 
responses were split between the hundred year flood and the 26 percent chance flood as 
the most concerning. Regression results are included in Tables 6.25 and 6.26.  
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Table 6.25. Logistic Regression for Most Concerning: 100 Year Flood 
Grouping Model Usefulness % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
V (N=28) 4.972* .218 66.7 75.0 71.4 Flooding a Top Concern -1.792 .167 
      Constant 1.099  
500 (N=37) 4.712* .160 58.8 70.0 64.9 Age -.043 .958 
      Constant 2.530  
All Other 
Groupings No Correlation    
* p≤0.05  ** p≤0.01 
 
 
Table 6.26. Logistic Regression for Most Concerning: 26% Chance Flood 
Grouping Model Usefulness % Correct Category Model 
 χ² N R² No Yes All Variables Beta Exp 
V (N=28) 5.828* .258 83.3 50.0 71.4 Age .071 1.074 
      Constant -4.794  
500 (N=37) No Improvement    
All Other 
Groupings No Correlation    
* p≤0.05  ** p≤0.01 
  
No correlations were found for either choice in the total sample, Union or the 
SFHA. Only two variables were included in models for Vestal and the five hundred year 
flood plain, flooding as a top concern and age. Flooding as a top relative concern was 
also positively correlated to the 26 percent chance flood as most concerning in the five 
hundred year floodplain, but there was no model improvement. Though of limited scope, 
these results are interesting, especially given the opposite associations of age to flooding 
as a top concern in Union and Vestal found in the exploration of the general model. Age 
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was negatively correlated in Union and positively correlated to flood concern in Vestal. 
These results suggest that individuals, even those who are relatively concerned about 
flooding in general, might be less concerned about the hundred year flood than floods 
described in probabilistic terms. This conclusion is further supported by analyses of the 
least concerning flood, the results of which are found in Tables 6.27 and 6.28. 
Two individuals responded “Don’t Know” when asked which flood was of least 
concern to them and were not included in analyses. Only eight judged the 26 percent 
chance to be least concerning, so regressions were run for the hundred year and one 
percent descriptions alone. Table 6.27 shows that while approximate R² was low, models 
were consistent. Age was the only listed variable and increased the odds of choosing the 
hundred year flood as the least concerning. The effect was most pronounced in the five 
hundred year grouping.  
 
Table 6.27. Logistic Regression for Least Concerning: 100 Year Flood 
Grouping Model Usefulness % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
All (N=64) 4.647* .098 93.0 14.3 67.2 Age .039 1.040 
      Constant -2.957  
U (N=36) 4.301* .153 81.8 42.9 66.7 Agea .046 1.048 
      Constant -3.033  
V (N=28) Only 7 said Yes    
100 (N=25) Only 8 said Yes    
500 (N=39) 6.003* .198 84.6 23.1 64.1 Age .056 1.057 
      Constant -3.980  
* p≤0.05  ** p≤0.01  aSE is .024, just over twice Beta 
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Table 6.28. Logistic Regression for Least Concerning: 1% Chance Flood 
Grouping Model Usefulness % Correct Category Model 
 χ² N R² No Yes All Variables Beta Exp 
All (N=64) 4.579* .092 44.8 80.0 64.1 Bachelor’s -1.179 .564 
      Constant .560  
U (N=35) 4.824* .172 76.5 55.6 65.7 Info Satisfaction -.455 .634 
      Constant 2.117  
V (N=28) 6.125* .264 66.7 75.0 71.4 FRI -.225 .798 
      Constant 2.659  
100 (N=25) 4.975* .242 72.7 71.4 72.0 Female 1.897 6.667 
      Constant -.693  
500 (N=39) 6.309* .200 66.7 71.4 69.2 Age -.052 .949 
      Constant 3.107  
* p≤0.05  ** p≤0.01 
 
The odds of a person responding that the one percent chance flood was the least 
concerning decreased with age in the five hundred year floodplain. The remainder of the 
variables included in the models for the one percent chance flood as the least concerning 
appeared inconsistent and unrelated. However, they were very similar to the variables 
used to model the perception of the one percent chance flood as the smallest of the three 
described floods (see Table 6.14). Models of concern related to the hundred year flood 
may illustrate the role of perceived relative likelihood in determinations of concern, 
which could be more influential in older people. The models for the one percent chance 
flood may indicate a link between perceived size and relative concern. Relationships 
between likelihood, size, and concern will be further examined in subsequent sections.  
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Summary and Conclusions 
 There is no current literature regarding situational and cognitive factors and their 
relationships with the perception of specific flood risk messages or frames; this section of 
the analysis was by far the most exploratory. Models were generally weak, indicating that 
the conceptual framework was inadequate. It might be useful to further break down 
messages (and use more of them) in order to identify what aspects of the flood risk 
descriptions (numbers, timeframe, concepts, words) people are reacting to and what 
characteristics are associated with specific reactions. This will require much more in-
depth qualitative analysis.  
 Some general trends were identified, however. Perhaps not surprisingly, many of 
the variables that consistently appeared in the models represented cognitive or 
informational factors. Location and experience were not included in any of the models, 
but might underlie some of variables that were included. Figure 6.3 is a broad 
representation of relationships supported by this analysis. It depicts variables that may 
generally contribute to the formation of differing perceptions (including Don’t Know) of 
size, likelihood, uncertainty and concern associated with specific messages.   
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Figure 6.3. Relationships of Situational and Cognitive Factors to Perceptions of Specific Descriptions* 
PERCEPTION OF UNCERTAINTY
PERCEPTION OF SIZE
PERCEPTION OF LIKELIHOOD
CONCERN
FRI
Breadth and Depth of FRI
SOCIO-ECONOMIC
Education
Age
COGNITIVE FACTORS
Self Assessed Knowledge
Complexity of Understanding
Understanding of Uncertainty
General Control
General Worry
Risk Perception
 
*Relationships are between variables and variation in nominal outcome choices. Relationships with more consistent evidence are represented with solid lines; 
dotted lines illustrate identified relationships with weaker evidence. 
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JUDGING RELATIVE EFFECTIVENESS 
Data and Methods 
This section addresses the third research question. Which of the three descriptions 
of flood risk is comparatively most effective? Effectiveness as understanding was judged 
through the understanding of flood related uncertainty over time and space. Effectiveness 
as persuasion was evaluated based on the level of concern associated with each term 
relative to the others. No absolute measure of effectiveness was used in this analysis.  
As described above, participants were given cards with the descriptions on them 
and were instructed that they could also answer the questions with a combination, “All”, 
or “Don’t Know”. Understanding of flood related uncertainty over time and space was 
assessed through two questions:  
1. Which of these floods, if any, do you think could happen more than once 
in a year? 
 
2. Do you think the size of any of the floods described on these cards could 
change over time? If yes, Which?  
 
Two questions were also used to measure relative concern:  
1. Which of the floods described on the cards concerns you most?  
 
2. Which of the described floods concerns you the least?  
 
If more than one description was given as an answer to a question, each 
affirmative response was coded as one. If a participant said he or she didn’t know, all 
descriptions were coded as zero. “Don’t Know” responses were also recorded as a 
separate variable. Cochran’s Q was used to detect differences between response rates for 
the three descriptions. Cochran’s test is a non-parametric repeated measures test of 
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variance for more than two dichotomous variables. It is an expansion of McNemar’s test, 
which was used for post hoc comparisons.  
A scale of relative concern was also constructed for each description. If a 
description was perceived as most concerning, it was assigned a positive one; if perceived 
as the least concerning, it was assigned a negative one. Descriptions eliciting no response 
were treated as neutral and assigned a zero. Points were then added together and adjusted 
to a range of zero to two. Friedman’s test, a non parametric repeated measures test based 
on ranks, was used to distinguish statistically significant differences between the three 
descriptions. Higher numbers signaled greater effectiveness. Friedman’s test was also 
used to look for variance in overall scales of effectiveness that included both the 
understanding and concern factors. Wilcoxon tests were used for post hoc comparisons. 
All statistical tests were conducted at a 0.05 level of significance and the Holm method 
was used to adjust for multiple comparisons.  
The questions in this section of the survey were closed. However, many 
respondents had quite a lot to say; their commentary helped clarify some of the 
comparative quantitative results as well as the regression models presented in the 
previous subchapter. Interviewer observations and participant comments, if provided, 
were recorded for each question. The comments were written up and themes within and 
across questions were identified. 
As they were throughout this project, analyses were conducted for the total 
sample and for four spatial subsets in order to illustrate pattern consistency and identify 
possible areas of further investigation. Qualitative themes were summarized by question 
or question set. Commentary was meant to assist in the practical understanding of general 
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quantitative trends and was not separated into spatial groupings. Results for effectiveness 
as understanding are presented first, followed by those for effectiveness conceptualized 
as persuasion (measured by concern). A combined measure of effectiveness is also 
addressed. 
 
Understanding of Flood Related Uncertainty 
When asked which of the described floods they thought could happen more than 
once per year, about nine percent of the whole sample said they didn’t know and 
approximately 45 percent said all of them could happen more than once. These figures 
became neutral in analyses of variance. Affirmative response percentages and the results 
of comparisons are included in Table 6.29. It should be noted again that only two people 
said that all three descriptions referred to the same flood; six identified the one percent 
chance and the hundred year floods as equal.  
Description rankings were consistent across spatial subsets. The one percent 
chance description always had the highest response rate and the hundred year description 
the lowest. Post hoc testing showed the hundred year description performed significantly 
worse than both the one percent chance and 26 percent chance descriptions in all 
categories. Differentiation between the two probability based descriptions was less clear, 
showing significance only within the total sample. The outcome appeared to be more 
heavily affected by group size than the other comparisons and should be treated with 
more caution. 
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Table 6.29. Variation in Possibility of Occurring More Than Once per Year: 
Cochran’s Q 
 
Description All (N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
100 Year 
(N=50) 
500 Year 
(N=64) 
 % Yes % Yes % Yes % Yes % Yes 
100 Year 46 40 52 54 39 
1% Chance 78 78 78 84 73 
26% Chance 67 67 67 76 59 
 Q Q Q Q Q 
Omnibus 43.14** 28.76** 14.80** 18.10** 25.31** 
 Post Hoc Sig. a 
Post Hoc 
Sig. 
Post Hoc 
Sig. 
Post Hoc 
Sig. 
Post Hoc 
Sig. 
100 and 1% ** ** ** ** ** 
100 and 26% ** ** * ** ** 
1% and 26% * NS NS NS NS 
a McNemar’s test used in post hoc comparisons of two responses; significance adjusted using 
Holm method.  * p≤0.05  ** p≤0.01 
 
Unlike the ranking of descriptions, percentages varied. The hundred year 
description was most sensitive to changes in spatial category, though χ² tests showed no 
significant differences at α = 0.05. The one percent was most consistent. Every 
description had a higher response percentage in the hundred year floodplain. This was not 
unexpected, given that 13 percent of those in the five hundred year floodplain answered 
the question with “Don’t Know” versus only four percent of those in the SFHA. The 
result may be a function of relative experience. 
Experience was one of the themes that came up in participant comments on this 
question (see Table 6.30). Experience comments were associated with the one percent 
chance and hundred year descriptions as well as responses of “All” and made reference to 
concrete examples, general personal experience and general community experience. If a 
specific description was chosen, the choice seemed to depend on what label a respondent 
had assigned to recent floods and if that label was consistent. This would suggest that the 
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naming of experience, in addition to experience itself, may be important to individuals’ 
understanding and assessment of risk. Including the naming of past experience might 
improve the models presented in the previous subchapter. 
In the third comment, the tag “anything’s possible” hints at the potential 
interaction of experience and general outlook. This phrase or something like it was 
usually accompanied by a response of “All.” While it, like references to climate change, 
came up more often when discussing change in size over time, the phrase was used in this 
context as well. The linking of climate change only to the overtly probabilistic 
descriptions may demonstrate the strength of association between the hundred year 
description and ideas of a strict cycle.  
 
Table 6.30. Participant Comments on Flooding More than Once per Year 
 
Themes Representative Comments 
Our car almost got wiped out in June AND November. 
The 1% HAS happened more than once a year. 
Experience 
I say they could happen more than once only because of personal 
experience – anything’s possible. 
Outlook Anything can happen. 
Likelihood Just had the 100 year, won’t happen anytime soon. 
Climate 
Change 
The 1% and 26% could happen more than once. With climate change, 
you never know. 
Difficulty Whether they happen more than one time depends on the size. 
 It’s hard to tell which floods could happen more than once by the 
descriptions. 
 
In the course of the survey, two people stated that the 26 percent chance flood 
occurred every seven years and a few said that the one percent chance flood happened 
every year. Many, many people made statements similar to the comment associated with 
likelihood in Table 6.30. These types of statements were made when discussing the 
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possibility of multiple floods per year, relative concern, and when asked directly about 
likelihood of occurrence in the next year. About 72 percent of respondents chose the 
hundred year flood alone as the least likely to occur. Only 11 percent of participants 
chose the one percent chance flood, the description with the second highest response rate. 
These statements again show the potential relationship between experience, the naming 
of experience, and perception, and give further credence to critiques of the hundred year 
flood description.  
Another theme running through commentary on each of the questions was 
dissatisfaction with the descriptions. In some cases, it was a general sense of difficulty or 
confusion. Others pointed to a particular problem. The participant who said that, 
“Whether they happen more than one time depends on the size,” ultimately answered 
“Don’t Know” and indicated that a piece of information vital to making a differentiation 
(the physical size of a flood) was missing. While some difficulty with the questions 
themselves might be expected, this man may have articulated specifically a frustration 
others expressed more generally. This comment and the associated frustration, does 
support the linking of size and likelihood in Figure 6.3, however.  
A separate individual gave a somewhat exasperated response decrying the lack of 
size markers in the descriptions when asked about change in size over time (see Table 
6.31). A much higher proportion of participants (24 percent) answered “Don’t Know” to 
this question and made comments about having trouble. This perhaps reflects the level of 
difficulty of the question as well as the perceived lack of pertinent information in the 
descriptions. It may also indicate that a number of people are unfamiliar with the kinds of 
conditions and data constraints that impact flooding and flood estimation. 
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However, those who believed at least one of the described floods could change 
often explained their reasoning, and most cited either climate change or human alteration 
of the environment as a factor in their response. Some linked the two. Participants relied 
on their own interpreted experience as well as the experiences of their social contacts to 
estimate change, reflected in the inclusion of FRI in the above models. One person 
specifically mentioned “An Inconvenient Truth” (Al Gore’s presentation on climate 
change) as an influence. Informal communication appeared to have made a difference in 
some people’s decisions, as did a general expectation of change or lack of control. 
Control was also included in models of understanding of uncertainty and its component 
variables.  
 
Table 6.31. Participant Comments on Change in Size over Time 
 
Themes Representative Comments 
Outlook Time can change anything. 
Experience Floods are getting bigger and bigger. 
 My neighbors say there are big time increases in flooding. 
Climate Change With global warming, all of them could change. 
I suspect they can change, especially due to human activity. Human Influence 
All of them could change when we’re fooling with Mother Nature. 
Difficulty But these descriptions don’t GIVE the size! 
 This is confusing. 
 
 
None of the comments listed in Table 6.31 contain references to the descriptions. 
None of the recorded comments did either. Statistical tests showed no difference between 
any of the terms in any spatial category. As seen in Table 6.32, the largest difference was 
only four percentage points. In fact, 65 percent of the total sample said that all could 
change over time, 24 percent answered “Don’t Know”, and six percent believed none 
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could change. That left possible variation among only six people. Similar patterns were 
found in the subsets, though all six who chose only one or two descriptions lived in the 
five hundred year floodplain. Relative experience may be a factor, but thought processes 
associated with this question appeared unrelated to the terms presented.  
 
Table 6.32. Variation in Possibility of Change in Size over Time: Cochran’s Q 
 
Description All (N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
100 Year 
(N=50) 
500 Year 
(N=64) 
 % Yes % Yes % Yes % Yes % Yes 
100 Year 68 70 65 72 64 
1% Chance 67 70 63 72 63 
26% Chance 67 72 61 72 63 
 Q Q Q Q Q 
Omnibus .333 .667 2.00 0.00 .333 
* p≤0.05  ** p≤0.01 
 
Relative Concern 
Relative concern was used to approximate persuasion. When asked about the most 
and least concerning of the floods described, about 43 percent said they were equally 
concerning. The comments in Table 6.33 indicate that a response of “All” could reflect 
either a general position that, as one participant put it, “Any flooding equals concern”, or 
an opposite contention that flooding isn’t really a problem for them and they don’t worry 
about it much. For these 43 percent, the descriptions were somewhat irrelevant; flooding 
was flooding, and other situational and cognitive factors seemed to have more effect on 
response.  
Like general outlook (perhaps associated with experience or location), actions to 
mitigate physical or financial impact influenced some participants’ responses. Though 
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individuals who made action related comments chose “All,” the actors involved and 
levels of concern differed. Comments involving “they” were attached to both relatively 
high and relatively low levels of concern; variation might be connected to the perceived 
likelihood of governments taking “proper” action. Trust and/or credibility may play a 
part. Neither mitigative actions nor credibility appeared in models of concern, however. 
 
Table 6.33. Participant Comments on Concern 
 
Themes Representative Comments 
Outlook Any flood is bad. 
 I’m not personally in danger. 
It’s pretty safe if they do something. Mitigation 
I’ve insured the hell out of the house. 
Likelihood This (100 year) already happened. 
 It (100 year) makes you leery, but I won’t see it again in my lifetime. 
 If you have a disaster (100 year), you’re probably okay. 
 30 years is a short time. Wow, that concerns me. 
Size I’m least concerned about the 26% because it’s the smallest. 
Difficulty I’m most concerned that one will exceed the last. These aren’t very 
good indicators. 
 
 
While responses of “All” may have had little to do with the descriptions, 
statistical results included in Tables 6.34 and 6.35 show significant variation in the 
remainder of the responses across all spatial categories. If a participant said that all 
descriptions were equally concerning, all of them were assigned a one in both questions, 
thus neutralizing the effect in analyses of variance while retaining information for other 
assessments. The rankings of response rates were internally consistent for both most 
concerning and least concerning. In all subsets, more people chose the hundred year flood 
than either of the other two descriptions as the most concerning. The 26 percent 
description ranked second, but post hoc tests showed no significant difference between it 
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and either the hundred year or one percent chance descriptions. The percentage range 
between rankings was most variable in the floodplain groupings. 
 
Table 6.34. Variation in Most Concerning Flood: Cochran’s Q 
 
Description All (N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
100 Year 
(N=50) 
500 Year 
(N=64) 
 % Yes % Yes % Yes % Yes % Yes 
100 Year 75 72 78 76 73 
1% Chance 52 52 52 54 50 
26% Chance 62 62 63 70 56 
 Q Q Q Q Q 
Omnibus 15.39** 6.00* 9.87** 7.46* 9.05* 
 Post Hoc 
Sig. a 
Post Hoc 
Sig. 
Post Hoc 
Sig. 
Post Hoc 
Sig. 
Post Hoc 
Sig. 
100 and 1% ** * ** * * 
100 and 26% NS NS NS NS NS 
1% and 26% NS NS NS NS NS 
a McNemar’s test used in post hoc comparisons of two responses; significance adjusted using 
Holm method.  * p≤0.05  ** p≤0.01 
 
 
Table 6.35. Variation in Least Concerning Flood: Cochran’s Q 
 
Description All (N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
100 Year 
(N=50) 
500 Year 
(N=64) 
 % Yes % Yes % Yes % Yes % Yes 
100 Year 61 63 57 64 58 
1% Chance 73 72 74 76 70 
26% Chance 50 47 54 54 47 
 Q Q Q Q Q 
Omnibus 15.86** 9.72** 7.36* 7.28* 8.67* 
 Post Hoc 
Sig. a 
Post Hoc 
Sig. 
Post Hoc 
Sig. 
Post Hoc 
Sig. 
Post Hoc 
Sig. 
100 and 1% NS NS NS NS NS 
100 and 26% NS NS NS NS NS 
1% and 26% ** ** NS * * 
a McNemar’s test used in post hoc comparisons of two responses; significance adjusted using 
Holm method.  * p≤0.05  ** p≤0.01 
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The one percent chance flood description had the lowest response rate for the 
most concerning flood; it ranked highest in all subsets for the least concerning. One 
might expect to see a similar inversion with the hundred year description, but instead, the 
26 percent chance description had the lowest response rate. In post hoc comparisons, 
however, only the differences between the 26 percent and the one percent descriptions 
were significant.  
The comments in Table 6.33 hint at an explanation for both the lack of logical 
consistency in the ranking of most concerning and least concerning descriptions and the 
weakness of the specific concern models. Participants did not relate the hundred year 
flood to concern in a consistent manner. Almost identical statements were accompanied 
by very different responses and ratings on the seven point concern scale. Several justified 
their answers with variations on “It already happened.” One might rank it as least 
concerning; another might have said most concerning, but rated it a one. Similar 
discrepancies emerged with more cautious individuals. The person who wouldn’t “see it 
again in my lifetime” was still “leery” and ranked the hundred year flood as most 
concerning, but rated it a four. The individual who equated the hundred year flood with 
disaster, but thought that “you’re probably okay” for the future if you experienced it, 
ranked the description as least concerning and also rated it a four. Elsewhere in the 
interview, she said, “Every time it rains, I worry. I think about it constantly.” This 
combination illustrates a sort of wishful thinking underlain by apprehension that was not 
uncommon.  
The above comments, along with the sheer proportion of statements dealing with 
the hundred year flood, indicate that this phrase elicits strong responses and has power. 
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While a repeated measures ANOVA identified no significant differences in mean concern 
ratings, words mattered. Unfortunately, they mattered in different ways to different 
people. The hundred year description, perhaps because it is more frequently used and 
seemingly straightforward, appeared more prone to inconsistent interpretation.  
The irregularity was reflected in the results of the combined concern analyses 
presented in Table 6.36. The one percent chance description had the lowest mean ranking 
in all spatial categories. Contrary to previous analyses, however, the relative rankings of 
the other two descriptions did not hold across subsets. Post hoc comparisons showed a 
pattern consistent enough to conclude that the one percent description was significantly 
less effective in inducing concern than the other two descriptions. There was not enough 
evidence in any grouping to suggest that the hundred year description was more 
persuasive than the 26 percent chance description, or vice versa. As they did for the 
hundred year flood, comments in Table 6.33 show contradictory conclusions regarding 
the 26 percent chance description. These were limited, though. Unlike the hundred year 
description, the 26 percent chance flood ranked highly because participants generally did 
not have strong reactions to it vis-à-vis concern.  
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Table 6.36. Variation in Relative Concern: Friedman Test 
 
Description All (N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
100 Year 
(N=50) 
500 Year 
(N=64) 
 Mean Rank Mean Rank Mean Rank Mean Rank Mean Rank 
100 Year 2.12 2.07 2.18 2.11 2.13 
1% Chance 1.77 1.78 1.75 1.75 1.78 
26% Chance 2.11 2.15 2.07 2.14 2.09 
 χ² χ² χ² χ² χ² 
Omnibus 17.27** 7.82* 10.69** 9.71** 8.05* 
 Post Hoc 
Sig. a 
Post Hoc 
Sig. 
Post Hoc 
Sig. 
Post Hoc 
Sig. 
Post Hoc 
Sig. 
100 and 1% ** NS ** * * 
100 and 26% NS NS NS NS NS 
1% and 26% ** * * * * 
a Wilcoxon test used in post hoc comparisons of two distributions; significance adjusted using 
Holm method.  * p≤0.05  ** p≤0.01 
 
 
Combined Measure of Effectiveness 
An ideal flood risk message would contribute to both understanding and 
persuasion. A combined scale was created for each of the descriptions and then 
compared; results are presented here. Because answers to the question about change in 
size over time appeared to have little to do with the descriptions themselves, the question 
was not included in either a scale of overall understanding or a scale of combined 
effectiveness. The concern scale ranged from zero to two. In order to equally weight 
understanding and persuasion components in a scale of overall effectiveness, responses to 
the question regarding multiple floods per year were multiplied by two and added to the 
concern score. The resulting scale ranged from zero to four and variation was assessed 
using the Friedman test. Results are included in Table 6.37.  
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Table 6.37. Variation in Combined Effectiveness: Friedman Test 
 
Description All (N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
100 Year 
(N=50) 
500 Year 
(N=64) 
 Mean Rank Mean Rank Mean Rank Mean Rank Mean Rank 
100 Year 1.83 1.75 1.92 1.79 1.86 
1% Chance 2.04 2.08 2.01 2.00 2.08 
26% Chance 2.13 2.18 2.07 2.21 2.06 
 χ² χ² χ² χ² χ² 
Omnibus 9.12** 9.48** 1.217 8.17* 3.01 
 Post Hoc 
Sig. a 
Post Hoc 
Sig. 
Post Hoc 
Sig. 
Post Hoc 
Sig. 
Post Hoc 
Sig. 
100 and 1% NS NS NS NS NS 
100 and 26% ** ** NS * NS 
1% and 26% NS NS NS NS NS 
a Wilcoxon test used in post hoc comparisons of two ditributions; significance adjusted using 
Holm method.  * p≤0.05  ** p≤0.01 
 
 
Relative rankings were consistent in four of the five groupings, with the 26 
percent chance description at the top and the hundred year description at the bottom. The 
scale’s calculation gives a slight advantage to descriptions that performed well in the 
understanding component; descriptions received either a zero or a two, whereas in the 
concern portion, a score of zero, one, or two was possible. This may explain, in part, the 
one percent chance description’s relatively high ranking, given its poor performance in 
the concern section. However, percentage ranges between the hundred year and one 
percent descriptions were closer in the concern results than they were in the results for 
understanding. The hundred year description was also hurt by the split response with 
regards to concern.  
Variation between the descriptions was significant in only three of the groupings. 
In each case, the result was driven by the disparity between the 26 percent and hundred 
year descriptions. Post hoc comparisons showed no significant differences between either 
of these and the one percent description. While the rank order of descriptions was fairly 
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consistent, the somewhat ambiguous results may point to a problem in combining the two 
conceptions of effectiveness.  
 
Summary and Conclusions 
Which description is best? The answer might depend on an addendum to the 
question. Best for what? Is public understanding or persuasion the goal? Research has 
shown that these outcomes may not be necessarily linked (Sjoberg, 2000; Beehler et al., 
2001; Bell and Tobin, 2007). The results of this analysis support that conclusion, as do 
the regression results. Response rates for both the hundred year and one percent chance 
descriptions were very sensitive to whether the question asked dealt with understanding 
or concern. Risk managers and communicators may have to decide which is ethically 
and/or practically more important in the current system of flood loss mitigation and 
distribution.  
The 26 percent chance description appeared to be the most effective overall, given 
the shortcomings of the other two. It also received the highest response rate when 
participants were asked which of the floods described was most likely to occur within the 
next year. There are reasons to be cautious, however. The 26 percent description scored 
well, in part, because it did not stand out. This may be due to its unfamiliarity to most 
respondents. Familiarity contributes to the problems associated with the hundred year 
flood description, and lack of it could be seen as a benefit, but similar research in a 
different location showed strong negative reactions to the 26 percent description (Bell 
and Tobin, 2007).  
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Comments in Table 6.33 also touched on a potential difficulty that is more 
obvious with other descriptions. In a setting that encourages heuristic processing, 
individuals react to different aspects of the descriptions and come to contradictory 
conclusions. Resonance might be related to a number, or a quickly interpreted likelihood 
or size. Future research to clarify relationships between perceived size, likelihood, and 
concern, and specific descriptions would be useful. Many individuals admitted trouble 
attaching a physical size to the descriptions, however, and vocalized a general frustration 
with all of the terms. Possible improvements to flood risk communication are the subject 
of the next section.  
 
IMPROVING FLOOD RISK COMMUNICATION 
 This subchapter addresses the final set of research questions. First, how do people 
describe floods? What worries them about flooding? The answers to these questions 
provided a starting point for the next: how might flood risk communication be improved? 
This research has shown that one message may not fit all conceptualizations of 
effectiveness. One goal of this analysis was to identify trends in the data that relate to 
suggestions made in the literature for both improved persuasion and/or understanding of 
uncertainty. A second goal was to identify what was important to the people of Union and 
Vestal with regards to flood risk communication and come up with specific 
improvements based on their own experiences. It was not assumed that these suggestions 
would fit with the conceptualizations of effectiveness presented thus far. 
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Participant Descriptions of Flooding 
 Official flood risk information is generally communicated using return periods, 
probabilities, or cumulative probabilities (e.g. hundred year flood, flood with one percent 
chance in any year, flood with a 26 percent chance in 30 years). These risk frames were a 
focal point of this research However, these methods of communicating risk may not be 
effective if message recipients talk about floods and flood risk using different words or 
different frames. In order to explore how lay people talk about flooding in this area, 
survey participants were asked to describe the size, in their own words, of the largest 
flood they had experienced. Experience need not have been direct. Approximately 15 
percent of respondents reported never having been impacted by flooding and were not 
asked this question.    
The given descriptions fell into five general categories: a generic description like 
“Huge”; the reference flood’s relationship to other floods; the reference flood’s relation 
to some specific landmark (restaurant, home, etc.); return period; and stage. The accuracy 
of participant descriptions was not evaluated. Four people indicated they didn’t know 
how big the flood was; all lived in Vestal’s five hundred year floodplain. The results, 
broken into spatial groupings, are included in Table 6.38.  
Generic descriptions were the most frequently used overall, but in forty percent of 
the cases, they were accompanied by an additional description. In the Union and five 
hundred year floodplain groupings, however, a greater percentage of people used a 
relationship to past floods to describe the size of the reference flood. A much larger 
proportion of SFHA residents used a generic term than did those living in the five 
hundred year floodplain; the percentage using only a generic term was higher as well. It 
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may be that SFHA residents have more direct experience, are more invested in flooding, 
and less likely to not describe their experience at all, even if they don’t know the size. 
Generic terms were also usually animated exclamations, a response perhaps less likely in 
those less severely impacted. Generic descriptions are not particularly useful because 
there is no common reference, but they may reflect lack of knowledge or of being 
overwhelmed. 
 
Table 6.38. Descriptions of the Largest Experienced Flood 
 
All 
(N=96) 
Union 
(N=48) 
Vestal 
(N=48) 
In 100 
(N=49) 
In 500 
(N=47) 
 
# % # % # % # % # % 
Related to Other 
Floods 42 43.8 24 50.0 18 37.5 21 42.9 21 44.7
Landmark 14 14.6 9 18.8 5 10.4 5 10.2 9 19.1
Return Period 12 12.5 5 10.4 7 14.6 10 20.4 2 4.3 
Stage 4 4.2 3 6.3 1 2.1 3 6.1 1 2.1 
Generic Term 45 46.9 22 45.8 23 47.9 29 59.2 16 34.0
Only Generic 27 28.1 13 27.1 14 29.2 16 32.7 11 23.4
Don’t Know 4 4.2 0 0 4 8.3 0 0 4 8.5 
 
 The most common non-generic description referred to past floods. For most, the 
June, 2006 flood was the largest they had experienced; comparison floods included the 
1936 flood, Agnes, and the 2004 and 2005 floods. Comparison words included bigger 
and smaller, worse, and higher. The evaluation of a flood as “worse” or bigger did not 
necessarily reflect an estimation of stage, but in some cases indicated perceived severity 
of total impact, personal impact, or total area impacted. With more precise language, 
comparisons to past floods could make flood risk communication consistently relevant in 
communities with fairly stable populations and long residence times, like Union and 
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Vestal. Fewer people gave this description in Vestal, which appeared to have a higher 
proportion of people who retired to the town.  
 A larger percentage of people in Union and the five hundred year floodplain used 
a local landmark to describe flooding than either return period or stage. In Vestal and the 
SFHA, however, a greater percentage used the return period. The difference was 
particularly pronounced between the hundred year and five hundred year floodplains; in 
the five hundred year floodplain, only two people used the return period and only one 
used stage. Four people said that they purposely bought a home outside the SFHA, but 
most residents of the five hundred year floodplain probably have little reason to know 
their specific elevation relative to the river. They may also have less exposure to the more 
formal and abstract descriptions of flooding than people who have had to deal with 
regulation and regulatory boundaries. Those who live inside the hundred year floodplain 
may be better able to link the return period to area, and indirectly, size. It is important to 
note that no one, whether in or out of the SFHA, used probability or cumulative 
probability to frame flood size. These results reflect the frustrations regarding size 
discussed in the previous subchapter.  
Individuals who used landmarks to describe flood size usually mentioned relative 
flood level, but not an absolute stage. Instead of “The flood was 32 feet,” participants 
said “The flood went up to the roof of the Drive Inn” or “It was four feet up Janet’s 
house.” Using estimated flood stage, it would not be difficult to calculate a range of 
levels relative to well known community landmarks for use in both general and event 
specific communication. A larger percentage of participants described flood size in terms 
of past floods than described them relative to a landmark. Both are more concrete, but 
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reference to past floods depends to a greater extent on collective memory; landmark 
references might be more widely useful. 
 
Participant Concerns about Flooding 
Exploring Concern through Direct Questioning 
Participant concerns were evaluated in two ways. First, survey respondents were 
asked directly what concerned them most about flooding. Options given included: The 
level of possible flooding; The frequency of flooding of any level; A combination of 
flood frequency and flood level; and Other. Table 6.39 lists responses mentioned five or 
more times. Though participants were asked what concerned them most, several gave 
more than one answer. All answers were recorded, so percentages do not add to 100. 
Responses in the “Other” category were varied, but included, for example, loss of life, 
speed of onset, loss of community, and duration.  
The largest percentage of participants in all spatial groupings cited a combination 
of frequency and level as the most concerning aspect of flooding. Similar proportions 
answered that level alone concerned them most. There was little pattern variation across 
the spatial sets. There was a bigger gap between communities and floodplain designations 
in the proportion that responded frequency was most concerning. The higher affirmative 
response rate from those in the SFHA makes sense, but results might have changed had 
the 500 year floodplain residents impacted in November been included. The more 
obvious pattern is the magnitude of difference between the proportions citing frequency 
versus the other choices. A similar question in another study garnered zero responses for 
frequency (Bell and Tobin, 2007). 
 210
Table 6.39. Most Concerning Thing about Flooding 
All 
(N=114) 
Union 
(N=60) 
Vestal 
(N=54) 
In 100 
(N=50) 
In 500 
(N=64)  
# % # % # % # % # % 
Level 41 36.0 23 38.3 18 33.3 18 36.0 23 35.9 
Frequency 10 8.8 4 6.7 6 11.1 6 12.0 4 6.3 
Combination 
Level/Freq. 44 38.6 25 41.7 19 35.2 20 40.0 24 37.5 
Damage 23 20.2 11 18.3 12 22.2 3 6.0 20 31.3 
Evacuation 
Issues 6 5.3 1 1.7 5 9.3 0 0 6 9.4 
Health Issues 5 4.4 4 6.7 1 1.9 2 4.0 3 4.7 
Other  25 21.9 10 16.7 15 27.8 9 18.0 16 25.0 
 
 
 
 While calculations of return period, probability and cumulative probability 
include size, participant comments indicated that the relation to size is not obvious in the 
finished product. These methods of framing flood communication appear to emphasize 
timing, probability and frequency, and may not get at what people are really interested in. 
More survey respondents chose damage than chose frequency, though damage was not 
overtly listed. It is likely that an even greater percentage would have cited damage as 
most concerning had it been clearly given as a choice. Future surveys should include it. 
 Damage may be a touchstone for many people, but an interesting response pattern 
can be seen in Table 6.39. While approximately twenty percent of the total sample 
mentioned damage, only six percent of those living in the SFHA did the same. Since 
residents of the hundred year floodplain generally suffered more damage, this doesn’t 
seem to make sense. However, it may be that SFHA residents more easily link potential 
damage to flood level, being more familiar with stages or return periods and having 
perhaps had more frequent experience. Further research is needed to explore this result.  
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 Results for evacuation and health issues were also spatially skewed, though the 
number that mentioned them was low. Responses may have reflected personal 
experience. Four out of the five people concerned about health lived in Union, where 
multiple people mentioned receiving letters about or witnessing soils being sampled for 
contaminants. Concerns about the physical and mental impacts on the elderly were 
brought up as well. 
All who cited evacuation as a concern lived in the five hundred year floodplain; 
five out of six lived in Vestal. Almost all the five hundred year floodplain residents in 
Vestal were asked to evacuate, and, for many, this represented the full severity of impact. 
Evacuees in Union often had serious damage they were still dealing with; evacuation 
issues were forgotten, or of lesser concern. Several Union participants living in Fairmont 
Park were upset, though, that the fire road had not been maintained, remained closed, and 
could not be used for vehicle evacuation. Castle Gardens had experienced a similar 
problem in 2005, but respondents who brought it up indicated that the Vestal government 
had been very responsive and that the problem was fixed prior to the June floods. Their 
action likely accounted for some of the disparities in credibility discussed in Chapter 5. 
 
Exploring Concern through Perceptions of Specific Flood Risk Descriptions 
Data gathered through questions looking at perception of specific descriptions 
were also used to explore participant concerns. Correlations and regressions were run for 
the two descriptions that received more than ten votes as most concerning and the two 
descriptions with more than ten votes as least concerning (see Tables 5.44 and 5.45). The 
analyses were performed using description specific variables (plus Don’t Know) for the 
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biggest, smallest, most likely and least likely floods. Because size and likelihood 
estimates were only moderately correlated, results would indicate whether size or 
likelihood (or neither) was more strongly predictive of concern. Participants that said the 
described floods were equally concerning were not included in the analysis. 
Perceived relative size was predictive of the one percent chance flood being 
chosen as the least concerning in all spatial groupings. If the one percent flood was 
described as the smallest, the odds that it was chosen least concerning increased between 
4.5 and nine times (see Table 6.40). The association was strongest in the SFHA, a result 
which reflects comparative concern patterns discussed in the previous subchapter. Only 
one other correlation was consistently significant. In the total sample, in Union, and in 
the five hundred year floodplain, a response of Don’t Know was positively correlated to a 
person choosing the hundred year flood as least concerning. In the reduced sample, 
though, only four people said they didn’t know which was biggest, and no regressions 
were run. However, in the total unabridged sample, every single person who didn’t know 
which of the described floods was largest chose the hundred year flood as the least 
concerning. These combined results could indicate that perceived size is the more 
important determinant of concern; when size information is not readily discernible, other 
factors, including perceived likelihood, may become more important. However, many 
who cited the hundred year flood as least concerning did so specifically because they 
thought it was unlikely to occur.  
No correlations were found in analyses of the most concerning floods (hundred 
year flood, 26 percent chance flood). Additionally, some participants stated outright that 
aspects of timing were what concerned them. The lack of clear association between 
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concern and likelihood or size may reflect the problems discussed in the previous 
subchapter regarding quantitative analysis of divergent interpretations and ratings. 
Perhaps a better representation and evaluation of the combined perception of flood level 
and flood frequency or likelihood is needed. Additionally, concern triggers may simply 
be too individualized for this framework. Regardless of the reason, results of this portion 
of the analysis were inconclusive. 
 
Table 6.40. Logistic Regression for 1% Chance Flood as Least Concerning: Size or 
Likelihood? 
 
Grouping Model Usefulness % Correct Categorization Model 
 χ² N R² No Yes All Variables Beta Exp 
All (N=66) 11.226** .209 77.4 62.9 69.7 1% Smallest 1.758 5.802 
      Constant -.613  
U (N=36) 4.961* .172 82.4 52.6 66.7 1% Smallest 1.646 5.185 
      Constant -.442  
V (N=30) 6.709** .268 71.4 75.0 73.3 1% Smallest 2.015 7.500 
      Constant -.916  
100 (N=26) 6.363* .290 83.3 64.3 73.1 1% Smallest 2.197 9.000 
      Constant -.693  
500 (N=39) 5.240* .164 73.7 61.9 67.5 1% Smallest 1.515 4.550 
      Constant -.560  
* p≤0.05  ** p≤0.01 
 
 
Improving Flood Risk Communication 
 Survey respondents were not asked to provide suggestions for improving flood 
risk communication. Focus group participants, however, were specifically requested to 
talk about it. After a discussion of the three descriptions, members of the groups were 
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asked if they would use any of the descriptions if they were trying to convince a friend 
that a flood was a real threat to him or her. They were then asked what else they would 
say. Other methods of conveying flood risk were brought up as we talked. Some key 
comments or exchanges related to each of the questions are presented below.  
 
Would you use the descriptions? 
 No one in the focus groups suggested using the hundred year flood to convey 
threat, though one person mentioned it as most concerning. Individuals in the second two 
groups answered this question rather quickly. In the middle group, one person suggested 
that the 26 percent chance should be used to convey threat; the other two concurred. 
Earlier in the discussion, the 26 percent chance description had been cited as most 
concerning and “the most likely- it’s more realistic.” The lone participant of the third 
group answered the question by saying that “the bottom two (1 percent and 26 percent) 
are a little wordy- you need something in between these, a major flood.” He viewed the 
hundred year flood as purely cyclical and separated timing from size: “The hundred or 
the one percent concerns me the most because it’s implied that they’re more severe, 
though they may not be.” The 26 percent wasn’t a concern because it was the smallest. 
These conversations further emphasize the inconsistent relationships between perceptions 
of size, likelihood and relative concern.  
 In the first focus group, discussion on the topic was longer and more involved. 
Though a description was suggested, the group as a whole was less convinced, as the 
exchange below illustrates. In answering a brief questionnaire prior to the start of the 
session, one member of this group had defined the hundred year flood as having a one in 
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a hundred chance of occurring in any year. When the descriptions were presented to the 
group, he informed the other participants that all three referred to the same flood. This 
information framed the discussion somewhat differently than the others. Additionally, the 
26 percent chance description was sort of dismissed, since “it doesn’t really register with 
you that it could happen every year.” All three groups focused on a different aspect of the 
description and came to different conclusions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What Else to Say? 
After the exchange above, in which participants struggled to find a concrete 
threat, conversation shifted to address what might be added. A key statement emphasized 
two different conceptualizations of effectiveness as understanding.  
 
 
 
 
 
A: They’re all horrible…  
C: I’d probably use the middle one… 
M: The middle one?  
B: But that isn’t very threatening, one percent. 
C: No, but I would … 
B: That’s more threatening than a hundred year … 
C: Yeah… 
B: I don’t know, I mean, I think they all are PRETTY vague.  
M: Okay.  
C: But, I mean, the middle one tells exactly what it is, and a 500 year is, y’know, even 
less. 
C: Well, I guess it depends on what you’re trying to do. I mean, if you tell em that the 
flood is a 1% chance every year, where you live, that’s explaining when a 
flood could occur. Now, if you want to explain what a flood does to you, that’s 
a separate subject, really. And, you have to explain that it can be very 
devastating, you could lose everything.  
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Explaining when a flood can happen and what a flood can do were perceived as two 
distinct communication goals which might require substantially different approaches. 
Both were framed in terms of explaining rather than persuading, though. It is the second 
type of understanding that those pushing to include damage estimates in flood risk 
communication seek to address. However, two out of the three participants were skeptical 
that communication of either kind would actually make a difference in attitude, behavior 
or decision making. Situational and cognitive factors were seen as more influential.  
 
 
 
 
 
 
 
 
 
However, all three groups emphasized this second type of understanding. The 
second group focused primarily on communicating potential financial losses and 
generally assumed a narrow model. The other two groups had a somewhat more broad 
conception of what information enhanced an understanding of what a flood could do and 
in what forms it should be exchanged.  
 
 
C: Well if you’re talking to somebody that’s a thousand feet above flood level, it’s not 
gonna do any good to talk to them period. Uh, I think we know where some of 
the danger spots are, I mean, all the way from Conklin, up along the 
Chenango, and along the Susquehanna. If you talk to those people, they’re 
gonna understand already. If they woulda said our zone was a hundred year 
flood zone and we needed flood insurance, being that the property had never 
been flooded, I probably woulda bought it anyway. Because we’d looked for 6 
months and this was the first piece of property that met all of our parameters. 
Y’know? 
B: I don’t know if there’s anything that you could say. I mean, well, at least 
personally, I tend to be an optimistic person, and I wanna be optimistic. It 
makes for a better life. And so, I don’t think you could, other than to say, well, 
every five years, this property has flooded. Well, no thanks, I don’t want it. 
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The man in the third session believed that “getting somebody to worry about or 
plan for a flood or anything, you need to give an example of what HAS happened.” Few 
of the suggestions for providing these examples had to do with narrow official 
communication. Like the one above, they instead suggested ways in which to bring 
personal experience to the public and vice versa. The suggestions were essentially 
attempts to build a collective memory. They included the book described above, other 
publications or coverage of local flood history, family histories, integrating local events 
into the school curriculum, and putting people into events through modeling or museum 
exhibits.  
Several of these ideas were mentioned by the participant of the third session. With 
some reservations, he also suggested conveying this type of information with the express 
purpose of instilling fear, moving from a frame of understanding to a frame of 
persuasion. Eventually, he said, knowledge would replace fear. Understanding became 
the ultimate goal, achieved by first instilling attitude and behavior.  
In Castle Gardens, Vestal is trying to create a collective knowledge base, though 
it is not clear whether the goal is understanding or persuasion. I noticed signs 
demarcating hundred year flood levels on my second trip, in November of 2006. They 
were discussed in the first focus group. 
A:  I think what might be good, too, is, um, the counties might put out, um, books that 
people could either see, or sell, or in the library, um, pertaining to different 
areas that has flooded. This is what the devastation of a flood could be, what 
it’s caused, and what it’s done to the people, and it will affect your life, 
mentally, physically, and most surely financially, cause you’re never gonna get 
back what you’ve had and paid for things and whatever…Maybe make people 
more aware and BELIEVE. 
 218
 
 
 
 
 
 
 
Underlying this exchange was something brought up in every session: an 
individual’s right to easily available risk information and disclosure, even if somebody 
loses a sale. The second group saw this as particularly important for new homebuyers and 
their discussion focused on regulatory practices. Suggestions included requiring an 
appraisal regardless of the property or lending status, where you get information not only 
on official floodplains, but also how many floods the property has experienced and how 
many homes in the area were impacted. They thought the early and enforced provision of 
this information would allow someone to make an educated purchase and to make 
adjustments before an event if they wanted to. 
 
Summary and Conclusions 
 When describing a flood’s size, the greatest number of participants related it to a 
past event. In the total sample, the next most frequently used method was relative stage; 
respondents described the flood level by referring to a personal or public landmark. 
While those in the SFHA used return period consistently, none of the survey participants 
used probability or cumulative probability. Both past levels and relative stages could be 
B: In our neighborhood, since the flood, they came and put on many poles, throughout 
the whole little area, these red signs designating a hundred year flood level. 
Now, they were never there before, I don’t know if they’re keeping them there 
forever, but I think if I were looking for a house and I drove into an area and 
saw those, I would think twice…So, I don’t know, but maybe those are good, 
cause that’s, that’s pretty visible, everyday… 
B: The thing is, people don’t necessarily want this information out. If you’re gonna 
sell your house, you don’t want ‘em to know it’s a dangerous area… 
A: I think people have a right to know, because… 
C: They do, really. 
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employed to make flood risk more concrete and more relevant, though relative stage may 
be more widely useful. Using these types of descriptions might relieve some of the 
confusion surrounding size brought up in the previous section. 
 Participants were asked directly what concerned them most about flooding; level 
and a combination of level and frequency were cited most frequently. Though the 
descriptions most commonly used to describe flood risk in official communication focus 
on issues of timing, less than ten percent of the total group chose frequency alone as the 
most concerning aspect of flooding. Patterns were not as clear, however, when 
description specific responses were used to evaluate sources of concern. Size appeared to 
be emphasized, but commentary across multiple questions showed frequency was also 
important to some people, and no relationships were found between the most concerning 
floods and size or likelihood. The same issues of variability in interpretation, reference 
points and threat perception were reflected in the focus groups. 
 Suggestions to improve communication of flood risk centered on regulatory 
practices and the creation of collective memory through books, visual markers and other 
methods of sharing experience. All groups agreed that people needed to understand what 
could happen as well as when it could happen. The responses of both the survey 
participants and the focus group members emphasized the concrete rather than the 
abstract and, when taken as a whole, indicate that current methods of description are not 
broadly effective, regardless of the criteria used for evaluation. 
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CHAPTER 7: SUMMARY AND CONCLUSIONS 
 
This project sought to answer four sets of research questions: 
 
1. Which situational and cognitive factors are most highly related to 
varying perceptions of flood processes and uncertainty when 
relationships between the factors are controlled? To a general 
perception of flood threat? To mitigative behavior? How are these 
outcomes related to each other? 
 
2. When relationships between them are controlled, which situational and 
cognitive factors are most highly related to varying perceptions of size, 
likelihood, uncertainty, and concern associated with specific flood risk 
messages? Messages addressed in this project include the hundred year 
flood, a flood with a one percent chance of occurring in any year, and 
a flood with a 26 percent chance of occurring in 30 years. 
 
3. Which of these flood risk messages are comparatively most effective 
with regards to understanding and/or persuasion? 
 
4. How do people describe floods and what worries them about flooding? 
How might flood risk communication be improved?  
 
The final chapter provides a summary of results associated with each question set and 
links the results to past research. A set of general conclusions and suggestions for future 
research are also presented. 
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SUMMARY OF RESULTS 
Exploring Figure 2.1: The General Model of Perceptual and Behavioral Influences 
 The conceptual framework for this research was outlined in Chapter 2. The 
summary of general results for this set of questions will be organized by the five 
situational and cognitive factors illustrated in Figure 2.1. These include location, 
experience, socio-economic factors, cognitive factors, and flood risk infrastructure. 
Specific variables are listed in Table 6.1. Relationships presented below are not bivariate 
correlations, but predictive associations that stood out when controlling for the other 
variables. At least in this data set, these relationships were the most important, not simply 
extant. 
 
Location 
 Distance was not correlated to any of the outcome variables, likely due to the 
presence of flood control structures. However, this result contradicts those of Greene et al 
(1981) and Montz (1982). Floodplain status was associated with both general mitigative 
activities and event specific behaviors. SFHA residence was strongly associated with 
insurance purchase and decreased the odds of a person not considering flooding at all. 
The relationship of floodplain status to event specific behavior was not consistent in 
direction and depended on other variables like community residence, pre-evacuation 
information and correct estimation of SFHA status. While it was not a predictor of threat 
perception, the relationship of SFHA status to response contrasts the work of Palm and 
Hodgson (1992) and Grasmuck and Scholz (2005). Community residence was linked 
solely to evacuation, a result of the two towns’ differing approaches to evacuation orders.  
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Experience 
 Severity of experience was the most important factor in the revised model 
illustrated in Figures 6.1 and 6.2.  Increased severity was clearly linked to appropriate 
risk perception and higher relative concern as well as each of the general and event 
specific behaviors tested. Though the indicators were weak, impact severity is likely 
generally predictive of understanding of flood related uncertainty as well. These results 
support the linkage of outcome experience to perception and behavior (Bardura, 1994), to 
more accurate risk perception (Burton and Kates, 1964), and to increased likelihood of 
mitigative behavior (Kunreuther, 1978; Burby, 1988; Mileti and Darlington, 1997). 
Frequency of experience appeared to be less important, though it did have a negative 
relationship to lack of consideration or mitigation. 
 
Socio-Economic Factors  
 Three socio-economic variables were predictive of risk perception, property 
modification, and/or evacuation. Higher income was linked to physically altering a home 
or property with the goal of reducing loss potential. However, higher income was not 
associated with increased rates of insurance purchase in any of the groupings; regulatory 
boundaries appeared much more important. Gender, as it has been in other studies (Cutter 
et al, 1992; Gustafson, 1998), was predictive of higher perception of risk. Age was 
consistently and negatively associated with both risk perception and evacuation. 
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Cognitive Factors 
 Grasmuck and Scholz (2005) have associated higher ambient worry with 
increased threat perception of specific hazards; the same relationship was found in this 
study area. A more internal locus of control decreased the likelihood of a person 
understanding flood related uncertainty as it was measured here. General control was not 
linked to any other perceptual or behavioral variables in this analysis. Increases in the 
level of self reported knowledge were predictive of property protection, but also 
potentially of higher relative concern, a result that contradicts research by Loges (1994). 
Analysis also weakly supported drawing a link between higher relative concern and 
increased seeking. Johnson (2005) found an association between mitigation and seeking 
behavior, but not between seeking and higher risk perception. 
 
Flood Risk Infrastructure 
 Depth and breadth of flood risk infrastructure was the only clear predictor of 
understanding of uncertainty. Flood risk infrastructure was also linked to increased odds 
of property modification. Additionally, specific types of information (pre-evacuation 
information and evacuation orders) were linked to evacuation and protection of property 
(depending on floodplain status). Event specific FRI was not linked to these behaviors 
and it seems that most did not look for information from multiple sources before 
evacuating, a result that contrasts with the experience of Dow and Cutter (1998). This 
probably has to do with differences in speed of event onset. Local government was the 
key source. 
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Outcome Variables 
 No clear relationship was found between understanding of flood related 
uncertainty and either threat perception or mitigative behavior, a result that undermines 
the assumptions of the NRC (2000; 2006). However, there was some evidence that 
perception of risk influenced relative concern. Additionally, potential relationships were 
found between threat perception and behavior. In all cases, associations were positive. 
 
Exploring Figure 2.2: The Model of Specific Flood Risk Messages, Settings, and 
Perception 
 
 There is no current literature regarding situational and cognitive factors and their 
relationships with the perception of specific flood risk messages or frames. This portion 
of the research was the most exploratory and conclusive results were limited. A few 
broad general trends were identified, however. The relationships listed here simply 
indicate that a variable or factor may consistently contribute to the formation of differing 
perceptions of size, likelihood, uncertainty and concern associated with specific 
messages.  
While control did not figure heavily in the general revised model (Figures 6.1 and 
6.2), it was related to differing perceptions of both uncertainty and concern, and less 
clearly, to size and likelihood. General worry appeared to be weakly related to varying 
perceptions of likelihood. FRI was linked to perceptions of uncertainty as well as size. 
Complexity of understanding was associated with perception of uncertainty and might 
indirectly influence concern. Varying perceptions of uncertainty were also predicted by 
education level. Age was related to choices for most concerning and least concerning 
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floods. Perceived size and likelihood also appeared to influence associated concern 
levels, but in what ways and to what extent is unclear. Location and experience were not 
included in any of the regression models, but might underlie some of variables that were 
included.  
 
Judging Relative Effectiveness 
As did the general regression results, comparative analysis of effectiveness 
indicated that understanding of uncertainty and persuasion were not necessarily 
connected. Sjoberg (2000), Beehler et al. (2001) and Bell and Tobin (2007) have also 
found this to be the case and these results support researchers who have questioned the 
linear association between understanding, attitude and behavior (e.g. Tierney, 1993; 
Valente et al., 1998; Mileti and Peek, 2002). Response rates for both the hundred year 
and one percent chance descriptions were very sensitive to whether the question asked 
dealt with understanding or concern. The hundred year flood description performed 
significantly worse than both probability based descriptions with regards to 
understanding uncertainty; the one percent chance description had the highest score. The 
opposite was true in the comparison of concern, though no significant difference was 
found between the 26 percent chance description and the hundred year flood description. 
Which description is most effective in general risk communication perhaps depends on 
whether understanding or persuasion is the goal. Risk managers and communicators may 
have to decide which is ethically and/or practically more important in the current system 
of flood loss mitigation and distribution. 
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The 26 percent chance description appeared to be the most effective when both 
understanding and persuasion were considered. Though this description was rated as most 
likely by the highest proportion of respondents, the 26 percent description scored well on 
the combined scale in part because it did not stand out. It ranked second in the 
comparative assessments of both understanding and concern and did not elicit the 
extreme responses associated with the other two descriptions. However, similar research 
in another flood prone community recorded strong negative reactions to the 26 percent 
chance description (Bell and Tobin, 2007).  
Qualitative data showed that many individuals had trouble attaching a physical 
size to the descriptions and indicated a general frustration with all of the terms. 
Additionally, participants reacted to different aspects of the descriptions and came to 
contradictory conclusions. The divergent interpretations and reasoning associated with 
the 26 percent chance description reduce its viability as a widely applicable method of 
communicating the risk related to policy’s benchmark flood. Future research to clarify 
relationships between perceived size, likelihood, and concern, and specific descriptions 
would be useful in assessing the generalizability of all flood risk communication.  
 
Improving Flood Risk Communication 
 When asked to describe flooding, approximately 20 percent of those in the 
hundred year floodplain used a return period to do so. However, in the total sample, the 
most common descriptors were relation to a past event and stage relative to a landmark. 
This result lends support to the ASFPM’s suggested use of stages linked to physical 
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markers in flood risk communication (ASFPM, 2007). None of the survey participants 
used probability or cumulative probability to describe flooding. 
 In response to direct questioning, participants most frequently cited flood level or 
a combination of level and frequency of flooding as most concerning. Potential damage 
was the third most common answer. Less than ten percent chose frequency alone, a result 
consistent with other studies (Bell and Tobin, 2007). However, qualitative data indicated 
that issues of timing were a motivating factor in relative concern associated with specific 
descriptions. Additionally, quantitative analysis showed no clear relationships between 
the flood description chosen as most concerning and perceived relative size or likelihood.  
Focus group participants made several suggestions for improving communication 
of both specific and general flood risk. Two separate conceptualizations of understanding 
were put forth and groups emphasized the importance of communicating what flooding 
might do to a person and a person’s community as well as (or instead of) how often 
flooding could occur. Recommendations focused on regulatory practices and the creation 
of collective memory. A collective memory would in turn make it more feasible to use 
relation to past events as a description of possible or imminent flooding. Their specific 
ideas reflected suggestions made in the literature and included emphasizing damage 
(NRC, 2000; Smith, 2000), employing visual aids in public places (Siegrist and Gutcher, 
2006), and instituting early and continuing education (Frech, 2006). By including 
interviews and other material on the website www.floodsafety.org, Frech has also tried to 
bring personal experiences of flooding to the public, something that focus groups 
recommended when discussing collections of individual and public experiences and 
family histories.  
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CONCLUSIONS 
The general conceptual model outlined in Figure 2.1 did an adequate job of 
identifying important contributing factors for most outcome variables. Each factor was 
represented in at least one of the models. Severity of impact was the most influential 
overall and probably filtered the effects of other situational and cognitive variables as 
well as outcome variables on understanding, attitude, and behavior. Specific models 
related to the understanding of flood related uncertainty and flood preparation were weak, 
though, and need substantial improvement. Reconceptualizing what constitutes 
understanding might help to identify key associations with situational and cognitive 
factors and better evaluate the relationship of understanding to attitude and behavior. 
Models for specific perceptions of flood risk descriptions were also generally 
weak. A much finer scale model that more heavily focuses on cognitive variables may be 
necessary. The weakness of these models is likely related to the inconsistent 
interpretations of specific messages’ perceived size, likelihood, and associated concern 
discovered in multiple analyses and illustrated in Table 7.1. This example shows the 
extent of variation between focus group responses to the 26 percent chance flood 
description. Both the one percent and the hundred year flood descriptions had similar 
variation. Specific messages should be broken down into components in order to identify 
what aspects of the flood risk descriptions (numbers, timeframe, concepts, words) people 
are reacting to and what characteristics are associated with specific reactions.  
Additionally, this type of analysis might allow researchers to identify messages 
most appropriate to specific and general risk communication. For instance, the hundred 
year flood was consistently interpreted as the largest and the least likely. Concern 
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rankings and ratings differed, but if people rated it least concerning or ranked it low, it 
was usually because they didn’t think it would happen. The description may not be useful 
for general risk communication, but might be very effective in event based 
communication, especially if combined with landmarks and damage estimates. Timing, 
the primary source of interpretive difference, would be removed from consideration, and 
people seemed to think of the hundred year flood as “the big one.” Reactions to the 
probabilistic descriptions appeared to be much more complicated and will require in-
depth qualitative analysis.  
 
Table 7.1. Perceptions and Concern: 26 % Chance Description 
Group Relative Threat Perception Reason 
1 Doesn’t Seem Threatening “It doesn’t really register with you that it could happen every year.” 
2 Most Concerning “It’s the most likely- it’s more realistic.” 
3 Least Concerning “The 26% flood is minor, like a sewer back-up.” 
 
This research indicated that current methods of describing general flood risk are 
not broadly effective, regardless of the criteria used for evaluation. The responses of both 
the survey participants and the focus group members emphasized the concrete rather than 
the abstract. The descriptions evaluated here do the opposite. Using descriptions based on 
common experience of the physical world might improve both types of understanding 
identified by the focus groups as well as persuasion. However, flood policy, 
communication of flood policy, and general communication of flood risk stress a 
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particular flood rather than the condition of flooding. If the goal is both understanding 
and persuasion, managers and communicators might be wise to shift the focus from the 
specific probability of a certain flood to the constant possibility of flooding in general, 
promoting a culture of mitigation and resilience rather than regulation and response. This 
approach may also better reflect the way many people think of flooding (a condition 
rather than a gradation). 
The following are five key ideas that should be taken from this research: 
1. Experience, especially impact severity, was the most influential 
variable across outcome variables as well as physical and social space. 
Naming of past experience may also be important to future 
assessments of flooding and flood risk. 
 
2. The results of this research do not support the assumption that 
understanding leads to persuasion, an idea that underlies many risk 
communication campaigns as well as hierarchical models of behavior 
change.  
 
3. Interpretation of the flood risk messages addressed in this research 
(especially the probabilistic descriptions) was highly individualized 
and inconsistent. Broadly effective communication strategies may thus 
be difficult to implement. The NRC (2006) has recommended multiple 
messages through multiple channels, but this could be detrimental if 
messages meant to positively reinforce each other or reach separate 
individuals incite contradictory responses in the same individual.  
 
4. Regulatory practice likely influences perception and behavior in both 
positive and negative ways. Current approaches to management and 
development may emphasize the probability of a specific flood and de-
emphasize the possibility of flooding in general. 
 
5. The 26 percent chance description fared best in comparisons of overall 
effectiveness in this study site. However, it may be the best of the 
worst. Only two of the survey and focus group participants used 
probabilities to describe flooding. Their emphasis on concrete 
individual and collective references might enhance understanding and 
/or motivate behavior more effectively than current abstractions. 
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Contributions and Generalizability 
 This research made both theoretical and practical contributions to the existing 
literature. In the past, much of the research regarding flood related perception and 
behavior has focused on a limited number of isolated situational and cognitive factors. In 
this project, the broad combined effects of these factors on flood related understanding, 
attitude and mitigative behavior were examined. This approach contributes to a more 
situated conceptual understanding of perceptual and behavioral outcomes.  However, 
further qualitative investigation is necessary to better ground flood related experience, 
perception, and behavior in the daily lives of connected individuals. 
Additionally, researchers and practitioners have called for testing of risk 
messages. Many have voiced concern regarding the use of hundred year flood 
terminology in public communication of flood policy and flood risk, fearing it masks 
uncertainty and encourages risk dichotomies. The risk associated with the benchmark 
flood is now publicly framed in multiple ways, but testing of all messages has been 
limited. This project addressed the gap in the literature in two ways. First, a comparison 
of the effectiveness of three common methods of framing flood risk was undertaken. 
Second, the broad framework used to situate general flood related perception was applied 
to the three specific flood risk messages in order to identify potential patterns of 
preference and interpretation over spatial and social groups. While analysis provided 
preliminary answers to these practical inquiriess, results also raised important questions 
regarding interpretive variability, the ways in which people “understand,” as well as the 
value of emphasizing probability versus possibility and specific events over general 
conditions.  
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This project focused on flooding, but results can be extended to other forms of 
hazard communication and perception. Quantitative and qualitative analyses supported 
the adoption of a broad conceptualization of risk communication in both theory and 
practice. Results illustrated the tensions between the changing individual construction of 
meaning and the expectations of message centered risk communication operating under 
narrow assumptions, as well as its evaluation. Additionally, the possible relationships of 
regulated space to communication, perception and behavior identified in this research are 
relevant in other contexts where specific areas are politically delineated as hazardous. 
These results also contribute to more general debates over public understanding of 
probability and uncertainty as well as those regarding the connections between 
understanding, attitude and behavior.  
This study was relatively small, however, and both the quantitative and qualitative 
results need to be compared to other data sets in order to differentiate the general from 
the particular. The Towns of Union and Vestal were chosen, in part, because of their 
similarity in size and location. This clearly limits generalizability. Both Towns have 
recent flood experience and are fairly small, predominantly white and non-Hispanic, with 
high proportions of home owners and English speakers. Future research in communities 
large and small, experienced and non-experienced, those quickly growing with high 
proportions of immigrants and those that are racially and ethnically homogenous will 
help identify components broadly relevant to the development of effective policy and 
communication. Making research more fully participatory would also assist in building 
more effective and flexible policy, communication and enforcement at the local level. 
The ultimate hope, of course, is that when combined, these results might help researchers, 
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practitioners and residents better understand the human role in flood hazards and reduce 
suffering and losses.  
 
FUTURE RESEARCH  
Several areas of future research were identified over the course of this project. 
First, all models would benefit from improved measurement of understanding of 
uncertainty. Second, interactions and higher order functions should be employed in the 
regression models where appropriate. Third, flood risk infrastructure needs to be 
detangled and frequency included. A lot of valuable information is currently hidden in the 
aggregation. Fourth, future research should examine not just how situational and 
cognitive factors control one another, but how they produce one another. Lastly, the 
influence of “outcome” variables on situational and cognitive factors needs to be 
investigated while taking into account the passage of time.  
Researchers can help practitioners improve communication by continuing to 
examine: 1) what people want to know about flooding, 2) how they talk about flooding, 
3) what concerns them about flooding and why, and 4) who they talk to about flooding 
and who they want to talk to them. It is unlikely that the answers to these questions will 
be identical across physical or social space, but common themes might be identified. In 
this study, participant comments pointed out the importance of experience, the naming of 
experience, outlook, mitigative behavior, and information networks in forming 
understandings of and attitudes toward flood risk. Researchers must continue to tease out 
the complicated relationships between these factors and others identified in the literature 
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in order to improve our understanding of not only perception and behavior, but the 
practical role of risk communication in creating resilient individuals and communities. 
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Appendix A: Questionnaire 
 
 
 
Introductory Statement for Questionnaire 
 
Hello, my name is Heather Bell. I’m a graduate student at the University of South Florida 
and I’m conducting a survey on people’s attitudes toward flooding. I’d like to ask you 
some questions about your experience with flooding and how you feel about the 
likelihood of future floods. The study is not funded by any company or corporation, and I 
am NOT trying to sell you anything. You may choose to participate or not to participate 
and you may stop the interview at any time. You will not benefit directly from 
participating and will not receive payment other than my sincere thanks, but your 
participation will help me finish my dissertation and might also influence the way people 
talk about flooding and flood policy. The survey takes about 15 minutes to complete. Do 
you have any questions? May I continue? 
 
The results of this study may be published. However, your answers will be combined 
with data from other people and the published results will not include your name or any 
other information that would personally identify you in any way. Your privacy will be 
maintained and research records kept confidential to the extent of the law. Surveys will 
be given ID numbers (no names will be used) and will be kept locked in a cabinet in my 
locked office. In addition to myself and my advisor, employees of the Department of 
Health and Human Services, the USF Institutional Review Board, its staff, and any other 
individuals acting on behalf of USF may inspect the records from this research project.  
 
There are no known risks, but if you experience any study related harm, or if you simply 
have questions or would like more information, please contact Dr. Graham Tobin at the 
University of South Florida at 813-974-4932. He can also be reached through e-mail at 
gtobin@cas.usf.edu. If you have questions about your rights as a person who is taking 
part in a research study, you may contact the Division of Research Integrity and 
Compliance of the University of South Florida at (813) 974-5638. 
 
If you would like to receive an overview of the results when the research is completed, 
please e-mail me at hmbell@mail.usf.edu or send a request to: 
 
Heather Bell 
University of South Florida 
4202 E Fowler Ave., NES 107 
Tampa, FL 33620  
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Date_________        Community_____________  Parcel # __________ 
 
In 100  Yes (1)  No (0)  In 500  Yes (1)  No (0) Interviewer ________ 
 
FIRST I’D LIKE TO ASK YOU SOME GENERAL QUESTIONS ABOUT YOUR 
EXPERIENCE WITH FLOODING. 
 
1. Have you ever been affected by flooding?      Yes (1)          No (0) 
 
If no, skip to question 5. 
 
2. I’d like you to think back to the worst flood you’ve been affected by. How did it 
affect you? 
__________________________________________________________________ 
__________________________________________________________________
__________________________________________________________________ 
 
3. How would you describe the size of that flood? 
________________________________________ 
 
4. In your lifetime, how many times has your home or property been flooded? _____ 
 
Begin questions here after skips. 
 
5. In your opinion, what kinds of things contribute to flooding? 
__________________________________________________________________
__________________________________________________________________ 
 
 
6. On a scale of 1 to 7, how knowledgeable do you think you are about flooding? 
 
Not at All 
Knowledgeable 
Extremely
Knowledgeable
       1                    2                    3                    4                    5                    6    
7 
 
 
NEXT I’D LIKE TO ASK YOU ABOUT ANY MEASURES YOU’VE TAKEN 
AGAINST FLOODING, AS WELL AS YOUR FAMILIARITY WITH FLOOD 
PROGRAMS. 
 
Give interviewee general measures card. 
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7. In your lifetime, have you done any of the things listed on the card in hopes of 
reducing the possibility of flood damages? 
 
Raised House Above Designated Flood Level Yes (1) No (0) 
Raised Utilities Above Designated Flood Level 1 0 
Purposely Bought/Rented Outside the Floodplain 1 0 
Checked with Neighbors Regarding Past Flood Levels 1 0 
“Floodproofed” Home 1 0 
Other (Please describe) 1 0 
None 1 0 
 
 
 
8. During the June floods, what measures, if any, did you take to protect yourself 
and your property from flood damage? (Prompt, if necessary, using the following) 
 
Sandbagged Property Yes (1) No (0) 
Moved Belongings to Higher Ground 1 0 
Evacuated 1 0 
Other (Please describe) 1 0 
None 1 0 
 
9. Do you have flood insurance? Yes (1)   No (0)  DK (555) 
 
10. Do you currently live in a Special Flood Hazard Area?  Yes (1)  No (0)  DK (555) 
 
11. On a scale of 1 to 7, how familiar are you with the National Flood Insurance 
Program? 
 
Completely  
Unfamiliar 
Completely
Familiar
1                    2                    3                    4                    5                    6                    7 
 
  If greater than 1, How did you learn about it? ______________________ 
 
 
12. Do you consider your house to be at low (1), medium (2), or high (3) risk of 
flooding in the future? 
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HERE’S A CARD LISTING SOME POSSIBLE SOURCES OF FLOOD 
INFORMATION. WE’LL USE IT TO ANSWER THE NEXT SET OF 
QUESTIONS. 
 
13. During the June floods, what sources, if any, did you go to for information? Use 
table below. 
 
14. What kind of information did you look for from each source? 
 
15. During the June floods, what other sources, if any, provided you with 
information? What kind? 
 
Source (Q13-15) Info Type Searched or Received 
 
 
  
 
 
  
 
 
  
 
16. Since the June floods, have you looked for flood related information?  
      Yes (1)  No (0) 
 
If no, skip to Question 20. 
 
17. What are the three main sources you’ve gone to? Use table to record answers for 
17, 18 and 19. 
 
18. What kinds of information did you look for from each source? 
 
19. Since the flood, about how often did you look for information from each source? 
 
Source (Q17) Info Type (Q18) Freq. (Q19) 
 
 
 1X /wk 
or more 
(3) 
1X per 
month 
(2) 
< 1X per 
month 
(1) 
 
 
 
3 2 1 
  
3 2 1 
 
Start here after skips. 
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20. Since the June flood, which sources, if any, have provided you with information 
related to flooding that you weren’t actively looking for? Use table to record 
information for 20, 21, 22. 
 
21. What types of information did you get from each of these sources? 
 
22. About how often did you get information from each of these sources since the 
flood? 
 
 
 
Source (Q20) Info Type (Q21) Freq. (Q22) 
 
 
 
1X /wk 
or more 
(3) 
1X per 
month 
(2) 
< 1X 
per 
month 
(1) 
 
 
 
3 2 1 
  
3 2 1 
 
 
23. Would you say that you now look for flood information more often, less often, or 
about the same as you did before the June flood?  
 
More Often Yes (1) No (0) 
Less Often 1 0 
About the Same 1 0 
Didn’t Look Before Flood 1 0 
 
 
 
Give Interviewee credibility scale card. 
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24. Using this scale, how would you rate the credibility of flood related information 
from each of the following sources? 
 
 Not Credible at 
all
     Completely 
Credible DK
Family 1 2 3 4 5 6 7 555
FEMA 1 2 3 4 5 6 7 555
Friends 1 2 3 4 5 6 7 555
Town Government 1 2 3 4 5 6 7 555
County 
Government 1 2 3 4 5 6 7 555
Newspapers 1 2 3 4 5 6 7 555
Real Estate Agent 1 2 3 4 5 6 7 555
TV News and 
News Specials 1 2 3 4 5 6 7 555
NWS 1 2 3 4 5 6 7 555
NY State 
Government 1 2 3 4 5 6 7 555
Insurance Agent 1 2 3 4 5 6 7 555
Other Mentioned 1 2 3 4 5 6 7 555
 
 
25. On a scale of 1 to 7, how would you rate your overall satisfaction with available 
flood information? 
 
Completely  
Dissatisfied 
Completely
Satisfied
  1                2                 3                 4                 5                 6               7 
 
 
Give interviewee flood description cards. 
 
 
THANKS. THE NEXT QUESTIONS DEAL WITH THE FLOODS DESCRIBED 
ON THESE CARDS. THE FIRST IS A 100 YEAR FLOOD, THE SECOND IS A 
FLOOD WITH A 1% CHANCE OF OCCURRING IN ANY YEAR, AND THE 
THIRD IS A FLOOD WITH A 26% CHANCE OF OCCURRING IN 30 YEARS.  
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26. In your opinion, which of the three floods described on the cards is the most likely 
to occur in the next year? 
100 Year Flood Yes (1) No (0) 
1% Chance Flood 1 0 
26% Chance Flood 1 0 
All the Same 1 0 
Don’t Know 1 0 
 
 
27. Which is least likely to occur? 
100 Year Flood Yes (1) No (0) 
1% Chance Flood 1 0 
26% Chance Flood 1 0 
All the Same 1 0 
Don’t Know 1 0 
 
 
28. Which of the three floods do you think is the biggest in size? 
 
100 Year Flood Yes (1) No (0) 
1% Chance Flood 1 0 
26% Chance Flood 1 0 
All the Same 1 0 
Don’t Know 1 0 
 
 
29. Which do you think is the smallest? 
100 Year Flood Yes (1) No (0) 
1% Chance Flood 1 0 
26% Chance Flood 1 0 
All the Same 1 0 
Don’t Know 1 0 
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30. Which of these floods, if any, do you think could happen more than once in a 
year? 
 
100 Year Flood Yes (1) No (0) 
1% Chance Flood 1 0 
26% Chance Flood 1 0 
Don’t Know 1 0 
 
 
31. Do you think that the size of any of the floods described on the cards could 
change over time? If yes, Which ones? 
100 Year Flood Yes (1) No (0) 
1% Chance Flood 1 0 
26% Chance Flood 1 0 
Don’t Know 1 0 
 
 
32. Which of the floods described on the cards concerns you most? 
 
100 Year Flood Yes (1) No (0) 
1% Chance Flood 1 0 
26% Chance Flood 1 0 
All the Same 1 0 
 
 
33. On a scale of 1 to 7, how concerned would you say you are about this flood? 
Not Concerned at all      Completely  Concerned 
1 2 3 4 5 6 7 
 
 
34. Which of the described floods concerns you the least? 
 
100 Year 
Flood 
Yes 
(1) 
No 
(0) 
1% Chance 
Flood 1 0 
26% Chance 
Flood 1 0 
All the Same 1 0 
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35. On a scale of 1 to 7, how concerned are you about this flood? 
Not Concerned at all      Completely  Concerned 
1 2 3 4 5 6 7 
 
 
 
36. What concerns you the most about flooding in general? 
 
The level of possible flooding Yes (1) No (0) 
The frequency of flooding of any level 1 0 
The combination of flood frequency and flood level  1 0 
Other (Describe) 1 0 
 
 
 
37. Which of the following do you think has the primary responsibility for protecting 
individuals against flood damages? 
Individuals 
themselves 
Yes 
(1) 
No 
(0) 
Local gov. 1 0 
State gov. 1 0 
Federal gov. 1 0 
Other 1 0 
 
 
 
Give interviewee agreement card 
 
 
38. Using the scale on the card, tell me how much you agree with the following 
statements. 
 Strongly 
Disagree
    Strongly  
Agree 
Flooding is one of my top concerns. 1 2 3 4 5 6 
Flood maps accurately show areas of 
flood risk. 1 2 3 4 5 6 
I have control over what happens to me.  1 2 3 4 5 6 
I am constantly worrying about 
something. 1 2 3 4 5 6 
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WE’RE ALMOST DONE. THE LAST QUESTIONS ARE USED TO GATHER 
GENERAL INFORMATION ABOUT THE GROUP OF PEOPLE BEING 
INTERVIEWED. AGAIN, ALL THE INFORMATION IS CONFIDENTIAL. 
 
39. Gender      Female (1) Male (0) 
 
 
Give interviewee race/ethnicity card 
 
 
40. Which of those listed on this card best describes your race or ethnicity?  
 
African American Yes (1) No (0) 
Asian  1 0 
Latino 1 0 
Native American 1 0 
White, non Latino 1 0 
Other 1 0 
 
 
 
41. How many years have you lived at your current address as of October 1st, 2006? 
_________ 
    
        
42. Do you own your home?     Yes (1) No (0) 
 
 
Give interviewee schooling card 
 
 
43. Which of the educational levels listed on this card best describes the highest level 
of school or highest degree you have completed?  
 
12th grade or less 1 
High School graduate or equivalent 2 
Some college 3 
Bachelor’s degree 4 
Graduate or Professional Degree 5 
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Give interviewee income card 
 
 
44. Which of the categories on this card best describes your household income in 
2005? 
 
Under $20,000 1 
$20,001 – 35,000 2 
$35,001 – 50,000 3 
$50,001 – 65,000 4 
$65,001 – 80,000 5 
$80,001 – 100,000 6 
Over $100,000 7 
 
 
45. Lastly, what is your age as of your most recent birthday? _______ 
 
 
THAT COMPLETES THE SURVEY. IS THERE ANYTHING ELSE YOU THINK 
I SHOULD KNOW ABOUT YOUR EXPERIENCE WITH FLOOD RELATED 
INFORMATION? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
 
THANK YOU SO MUCH FOR PARTICIPATING.   
 
 
Don’t forget the survey cards. 
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Introductory Statement for Focus Groups 
 
Welcome everyone; thank you for being here. My name is Heather Bell. As we discussed 
on the phone, I’m a graduate student at the University of South Florida and I’m working 
on my dissertation. Today I’d like to discuss your experiences with flooding and flood 
related information and get your opinions on some of the ways that floods are described. 
Additionally, there’s a brief background questionnaire that I’d like you to fill out. The 
questionnaire should take about 5 minutes and our discussion will last approximately an 
hour and a half. You may still choose to participate or not participate and you may leave 
at any time. While you will not benefit directly from participating, your full participation 
will help me finish my dissertation and might also influence the way people talk about 
flooding and flood policy. Feel free to keep the gift certificate you received upon arrival. 
The study itself is not funded by any company or corporation. Please let me know if you 
have any questions before we begin. 
 
The results of this study may be published. However, the published results will not 
include your name or any other information that would personally identify you in any 
way. Our conversation will be recorded and transcribed, but your privacy will be 
maintained and research records kept confidential to the extent of the law. In our notes, 
the transcripts, the background questionnaires, and during analysis, each of you will be 
identified by code numbers; no names will be used. Transcripts and any notes we take 
will be kept locked in a cabinet in my locked office. Tapes will be kept in a separate 
locked cabinet in another locked office. In addition to myself and my advisor, employees 
of the Department of Health and Human Services, the USF Institutional Review Board, 
its staff, and any other individuals acting on behalf of USF may inspect the records from 
this research project.  
 
There are no known risks, but if you experience any study related harm, or if you have 
any other questions or would like more information, please contact Dr. Graham Tobin at 
the University of South Florida at 813-974-4932. He can also be reached through e-mail 
at gtobin@cas.usf.edu. If you have questions about your rights as a person who is taking 
part in a research study, you may contact the Division of Research Integrity and 
Compliance of the University of South Florida at (813) 974-5638. If you would like to 
receive an overview of the results when the research is completed, please e-mail me at 
hmbell@mail.usf.edu or send a request to: 
 
Heather Bell 
University of South Florida 
4202 E Fowler Ave, NES 107 
Tampa, FL 33620          Again, thank you for your participation. 
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FLOOD FOCUS GROUP BACKGROUND SURVEY 
 
These questions are simply used to gather some basic information about the group of 
participants and get you thinking about the topic. All the information is confidential.  
 
Demographic Information 
 
46. What is your gender?   
 
 
47. Which race or ethnicity do you usually identify yourself as?  
 
African American Asian Latino 
Native American White, non Latino Other (Please describe)  
 
 
48. Do you consider yourself one of the heads of the household? 
Yes No 
 
49. Do you rent or own your home? 
Rent Own 
 
 
50. Which of the educational levels listed best describes the highest level of school or 
highest degree you have completed?  
 
12th grade or less High School graduate or equivalent 
Some college Bachelor’s degree 
Graduate or Professional Degree 
 
 
 
 
 
 
 
 
Female Male 
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51. Using this card, please indicate which category best describes your household 
income in 2003? 
 
 
 
52. Lastly, what is your age as of your most recent birthday?  _______________ 
 
 
Preliminary Questions 
 
1. Please describe what the phrase ‘100 year flood’ means to you. 
 
 
 
 
 
 
 
 
 
 
 
2. In your opinion, which organizations and/or individuals should be 
responsible for trying to reduce the impacts of flooding in your area? 
Which organizations or individuals do you think should have primary 
responsibility? 
 
 
 
 
 
 
 
 
 
 
 
Under $20,000 $20,001 – 35,000 $35,001 – 50,000 
$50,001 – 65,000 $65,001 – 80,000 $80,001 – 100,000 
Over $100,000 
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FLOOD FOCUS GROUP QUESTIONING ROUTE 
 
1. To start, let’s have each of you tell us your first name, how long you’ve lived in 
the area, and how many floods you’d experienced prior to 2006. 
 
2. How have you been affected by flooding?  
 
3. What do you think might contribute to potential flooding in this area? 
 
4. Do you currently think of flooding as a threat to you or your community? How 
much do you worry about it, if at all? 
 
5. What kinds of things, if any, have your families or friends done to protect 
yourselves against the impacts of flooding? What else might people do? 
 
6. What role do you think governments should play in reducing the impacts of 
flooding? 
 
7. Information was mentioned earlier. Where did you get information during this 
year’s floods? Where do you go for general information on flooding? Who do you 
talk to about flooding? 
 
8. What do you think about the information you get? What else would you like to 
know? 
 
9. On the table are cards with three flood descriptions that you may or may not have 
come across before today. Do you think they all are equally understandable? 
 
10. How would you define a ‘100 year flood’? Which of the three floods described do 
you think would be most likely to occur in the next year? Why? Least likely? 
Why? 
 
11. Which of the three concerns you the most? Why? The least? Why? 
  
12. If you were trying to convince a friend that a flood was a real threat to him or her, 
would you use any of these descriptions? What else would you say? 
 
13. (After summary) Did that correctly describe what we talked about today? 
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Focus Group Recruitment Postcard Example 
 
Dear Resident: 
        I am a graduate student working on my dissertation. I am 
looking at people’s experiences with flooding, flood information 
and communication, and their interpretations of flood 
descriptions. I will be conducting small group discussions on 
these topics at SUNY Binghamton on Jan. 13, 16, 17, 18 and 20. 
Weekday groups will be held from 6-8 PM; the Saturday groups 
will run from 10 AM to noon. Snacks will be provided, as will a 
$20 gift certificate of appreciation. If you are interested in 
participating in one of the discussions or want more information, 
please contact me at hmbell@mail.usf.edu or (925) 395-3175. 
You do not need to have suffered flood damage to participate.  
I look forward to hearing from you. 
Heather Bell, University of South Florida 
 
About the Author 
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